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In the Oxyvet LA plus Lariago treated group 3 of
the 6 treated animals (50%) survived and were free of
parasitaemia in one animal on the 1st day after treat-
ment and all the animals became free of theileria 7th

day onwards. Clinical recovery in this group observed

8-11 days of post treatment.



CHAPTER V

5., DISCUSSION

Theileriosis is a tick transmitted haemoprotozoan
disease of cattle, which causes heavy mortality in the
tropical countrles. The total loss in India due to
thlis disease has not been calculated. However, the
annual loss in the state of Orissa was estimated as
8.21 crores (Satpathy and Pradhan, 1991). The incidence
ot this disease has been reported from various states
of India as 53.6% in crossbreds in Karnataka (Sastry
et al. 1981),20.6% in Haryana (Yadav et al. 1985), 20.45%
in crossbreds and 4.75% in indigenous cattle at Uttar
Pradesh (Mallick et al. 1986) and 27.8% in Bihar (Sinha
and Verma 1986)., However, there is no report on the
incidence of this disease in Andhra Pradesh though the
disease pccurs in various parts of the state for the
past several years, Therefore, the present work was
taken up to study the incidence in few selected Veteri-
nary hospitals and livestock farms of Andhra Pradesh.
In order to workout the incidence in hospitals the
records pertaining to the ailing animals presented for
treatment were scrutinised to find out the incidence
of theileriosis. For study of the incidence in orga-

nised farms the percentage of positive cases as against
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the total cattle population present in the farm during

the particular year was taken into account.

The four clinics i.e., Veterinary Polyclinic,
Chittoor; College Clinic, Tirupati; Ccity Yeterinary
Hospital, Tirupati and Ambulatory Clinic, Thondawada
and the organised farms like Cattle farm, Lam at Guntur
and Indo-Swiss Project at Visakhapatnam were choosen
since at these institutions there is good and adeguate
data recording system, availability of old case records
and availability of adequate facilities for diagnosis

of theileriosis.

The overall average incidence of theileriosis in
various hospitals during the years 1986 to 1991 was
0.95% 1in relation to total number of white cattle pre-
sented for treatment. The incidence of theileriosis
obtained in the present study is not in conférmity with
that reported by Mohanthy et al. (1990) 4.6%, which were
moderately higher (4.6%) than that ocbserved in the pre-
sent study. Such variations may be due to difference
in the density of crossbred livestock and vector popu-
lation, dilfer in geoclimatic condition, percentage of
exotic germplasm in native crossbred cattle, varied
managemental and hygienic practices, prevalence of
infected vector population and difference in the sample

size.
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The percent incidence of theileriosis was 33.65%
by serosurvey in 410 crossbred and native cattle screened
by Venkataraman et al. (1984) while Pradhan et al. (1991)
reported the incidence to be 58% when they examined 1872
serum samples of cattle. The percent incidence by sero-
gical survey 1s generally much higher than the actual
prevalence of clinical disease since the seropositive
cases could be the active cases, convalescents, reco-
vered are even carrier cattle. The incidence based on
detection of positive cases by blood smear examination
actually indicates the number of active cases alone
obviously giving a true picture of the disease incidence
which is far less than the serosurvey figures even in

the same population.

Mallick et al. (1987) reported that 4.72% of indi-
genous and 20-45% of crossbred cattle infected were
being affected with T.annulata when blood smears were
taken from febrile cases which is almost in agreement
with the present findings of 2% and 20.83% with relation
to the indigenous cattle and crossbred cattle with

pyrexia respectively among alling animals,

The overall average 1incidence of theileriosis in
both organised farms during the years 1986-91 was 4.56%

and 11.17% with relation to average number of white
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cattle and crossbred cattle present in the farms.
Similar observations were recorded by Bansal et al.
(1987) in U.P. where the incidence was 7 to 15%,
while Shaw (1989) recorded 1.4% in cattle farms of
Kashmir vValley. A higher incidence of theileriosis
was recorded by Matikashvili et al. (1978) and
Varshney (1991) which could be due to difference in
sample size distrioution of exotic and crossbred
population and the low vector population in certain
areas such as Kashmir valley. Perusal of table o
indicates that among 4 hospitals only veterinary
Polyclinic, Chittoor recorded the highest incidence
of 1.71%. While the lowest incidence of 0.09% was
noted at City Veterinary Hospital, Tirupati with re-
lation to the total number of white cattle attended
for treatment. The higher incidence at the former
centre might be due to the fact Chittoor is one of
the few areas of A.P. having higher density of
crossbred cattle. The comparatively lower incidence
in City Veterinary Hospital, Tirupasti due to the low
density of crossbred population in this area and
the inherently better resistance of indigenous

cattle to withstand theileriosis.

Yearwise analysis of data pertaining to various

hospitals on the incidence with relation to total
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number of white cattle did not reveal wide variations
from the year 1986 to 1991. The least incidence of
0.48% was recorded 4n the year 1986 and the highest
1.7% in 1991.

In the two organised farms there was no incidence
of theileriosis in 1991. The highest incidence of
theileriosis was 98.63% in 1987 in cattle farm, Lam
when the disease occurred in the form of a severe out-
break. During the same year the incidence in Indo-
Swiss Project, Visakhapatnam was also comparatively
higher i.e., 55.43% as against other years. Since
this year all the animals were immunised with the
vaccine i.e., Raksha Vac *T* in both the farms, the
incidence lowered in ISP and was not recorded at Lam
during 1988. This could be due to the protection
afforded by the vaccination and also regular spraying
of insecticides like Cythion, Malathion, Nuvan and
Neemguard at fortnightly interval in the sheds and
on the livestock at appropriate concentrations in both
the farms, Again during 1989 there was a spurt in
the incidence i.e., 43.67% at Lam but it was nil at
ISP. During the subseguent years the incidence was
almost negligible to nil in both the farms which could
be due to the annual immunisation bulld up of herd

immunity and regular spraying of insecticides.
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In the present study the highest incidence was
recorded during the month of September (1.28%) followed
by July (1.12%). The incidence was lowest during the
month of August (0.68%) with relation to white cattle
presented for treatment in the hospitals., These find-
ings are in agreement with the earlier reports of
Rao et al. (1986) and Mallick et al. (1987) who recorded
most clinical cases during May and September in A.P. and
June to October respectively. Sinha and Verma (1991)
also reported highest incidence in July (34.59%) as

recorded in the present study.

In the Farms the highest incidence of theileriosis
was recorded during the September (1.80%) and least during
January and March (0.0%). These findings are agreement
with those reported by Sharma and Gautam '1977) as highest
incidence recorded during hot and humid months. This may
be due to higher vector activity and stress on livestock

due to hot and humid weather.

Analysis of data on percentage of theileriosis in
relation to season in hospitals (Table 17 and Figure 5)
did not indicate much variation. However, during rainy
season the incldence of theileriosis was highest (1.01%)
as compared to winter season which recorded the lowest
incidence (0.75%) in relation to white cattle attended

for treatment.
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In the farms also the pattern of seasonal occu-
rrence was observed to be similar the incidence being
25.42% during rainy season lowest during winter with
8.62% in relation to average white cattle present in
the farms. The present findings are in conférmity with
those of by Sinha and Verma (1991) who reported highest
incidence during monsocon (29.20%) and least in winter
(9.79%) season during which the vector population may

be comparatively less.

Breedwise distribution of theileriosis positive
cases indicated that minimum incidence in indigenous
cattle (only 5.42%) attending hospital while none in
the farms were affected. Among the indigenous cattle
cows are mostly susceptible (3.22%) followed by calves
1.36% while bulls/oxen were least susceptible (0.85%).
In the hosgpitals a total of 10.85% calves were affected
among theileria positive cases which includes indigenous
calves (1.36%) and crossbred calves (9.46%). The pre-
sent findings are nearly in conf@rmity with those of
Sharma et al. (1981) who reported incidence of theile-
riosis in calves at H.A.U., Hissar as 12.30%. However,
Venkataraman et al. (1984) reported 22,22% and 20.0%
in below 1 year age in excotic and indigenous cattle
respectively. These variations may be due to number

of animals screened for theilleria and difference in
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me thodology while calculating the percentage of thei-
leriosis. Analysis of cumulative incidence of all the
hospitals and farms put together indicated that among
the positive cases the percentage of theileriosis 4in
crossbred cattle was 96.15% and in indigenous cattle

it was 3.85%. These findings are not in agreement with
those of Sastry et Ei.‘(1981) with 56.7% in pure exotic
breeds, 45% in crossbred and 25% in indigenous cattle.
Mallick et al. (1987) reported 4.72% in indigenous and
20-40% in crossbred. These variations probably could
be due to variation in susceptibility of different
breeds, sample size and different methadology used for

diagnosis of theileriosis.

Breedwise analysis of the data indicate the inci-
dence in Jersey cows to be 70,16% against 12.64% in H F
crosses indicating a higher susceptibility of Jersey
animals. Another important obscrvation from the present
study is probably the Ongole cattle are more resistant
as compared to other indigenous cattle. Results of this
study with respect to farms lends a very strong support
for the high susce;tibility of the crossbred as compared
to high innate resistance of the indigenous Ongole cattle
as both the breeds of animals were almost egual in number
i.e., almost 100 to 180 each were being maintained in

the same farm (Cattle farm, Lam) under similar managemental
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nutri
tional ana healthy contrel practices. During the

<
1987 outbreak when 98.63% of crossbred cattle were

aft - .
fected not a Single Ongole cattle was affected with

thelleriosis in the same farm, As such it can be con-

cluded that Ongole cattle are qui te resistant to thei-

leriosis.,

For comparision of the pretreatment and post treat-
ment clinico-biochemical and haematological values of
theileria affected cattle and the fifteen animals of
the control group were choosen from the same area. These
animals were healthy, alert and were negative for blood
protozoa. The mean temperature, pulse, respiration rates
and rumen motility recorded are well with in the normal
range as reported by Udaysankar et al. (1986), Subbaraja

et al., (1989); and Venkateswarulu et al. (1990).

]

The PCV, haemoglobin, TEC ancd TLC values are recor-
de ! us 30.8 4+ 1.01%, 10.70 + 0.34 g%, 5.24 + 0.24 mill/cmm
and 8.84 4+ 0.26 X 103/cmm respectively. The haemoglobin

and TLC values obtained in the present study are in con-

férmity with the values reported by Baumgertner (1979)

and Haider and Siddique (1989) . While the TEC values

are similar to the values observed by Aleucar (1972),

Danov (1977) and Baumgerter (1979).
in the presaent study the biochemical values of

blood glucose and serum iron reported as 47.72 % 9.33 mg¥%
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and 150.83 + 6.83 ug% respectively. The blood glucose
values are nearly coinciding with values reported by
Sethuraman and Rathor (1979) and Venkateswarulu et al.
(1990), The serum iron values reported by Brown (1966)
with range of 20 to 180 ugé, Sarror (1955) with range
of 50-240 ug%, Pandy et al. (1982) with 158.21 ug% which

are similar to the observations made in present study.

The clinical symptoms of theileriosis recorded
during the present investigations like anorexia, weak-
ness, swelling of prescapular lymphnodes, fever and
anaemia are well established and also in conférmity with
those reported py earlier workers (Gautam et ai., 1970;
Sharma and Gautam, 1973; Gill et al., 1977 and Suresh
et al., 1986). The symptoms like reduction in milk yield
in lactating animals could be due to fever, general
weakness and anaemia such symptoms were also recorded
by Sharma and Gautam (1973), rrasanna Kumar et al.,

(1988), bumanli and Ciftci (1988) and Unsuren et al.
(1988). Nervous symptoms such as circling movements,
muscular twitching, paddling movements of legs, press-
ing of head against fixed objects, which were recorded
in experimental cases (Sharma and Gautam, 1973; Srivas-

tava and Sharma, 1976) could not be seen in any case

during the present study. The symptoms like cough and
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bilateral serous nasal discharges observed during the
present trial were correlating with the symptoms reported
by the Karunanidhi et al. (1982), Mallick (1991) and
could be mostly due to secondary bacterial infection.
Other occasionally encountered symptoms like skin nodules,
utricarial lesions reported by Karunanidhi et al. (1982),
Manikkam et al. (1984) and sudan et al. (1992) in thei-
leria infected animals wvere not seen in any case during

the present investigation.

In theileria affected animals belonging to both
the groups the mean values of temperature, pulse and
respirations were 105.11 + O.47°F, 75.57 + 4.72/min. and
29.43 + 1.49/min. and 105.47 + 0.37°F, 76.67 + 3.8/min.
and 32.67 4+ 1.6/min. respectively for group I and group II.
All the above values of both the groups were significantly
higher (P< 0.01) as compared to the corresponding values
in the control group. There was a significant decrease
(P< 0.01) in the rumen motility in both the groups.
Similar observations have been reported by the earlier
vorkers (Sharma and Gautam, 1973; Gill et al., 1971;
Bulkan et al., 1979; Karunanidhi et al., 1982; Suresh

et al., 1986 and Prasannakumar et al., 1988).

In animals of group I the pretreatment values of

PCV, haemoglobin, TEC, blood glucose, serum iron signifi-
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cantly decreased (P 0.01) when compared to heal thy
control group where as in group II only PCV, haemoglobin,
blood glucose and serum iron values decreased signifi-
cantly (P< 0.01). In the later group, total erythrocyte
count (P« 0.05) decreased significantly. In both the
groups the total leucocyte count did not show any signi-
ficant difference. The findings of the present stuly are
in close agreement with the findings of sSharma and Mishra
(1990) who have recorded 40.3% fall in PLV. Dhar and
Gautam (1979) and Sharma et al. (1980) observed a gradual
fall in PCV in experimental theileria infection, on the
other hand Shastry et al. (1985) indicated that decrease
in PYV was directly proportional to the increase in per~
centage of parasitaemia. Dhar et al. (1990) observed
decrease 1in PCV in the initial phase of T.annulata infec-

tion.

There was a significant decrease in haemoglobin in
present study in theileria infected cattle of both the
groups. This could be due to the increased destruction
of RBC in eXxcess of their production. Similar observa-
tions have been reported by Dhar and Gautam (1979),
Shastry et al. (1985), Rhandhawa et al. (1990). shukla
and sharma (1991) reported a gradual fall in haemoglobin
until chronic phase of infection and concluded that
the decline in haemoglobin is directly proportional to

the increase in percentage of parasitaemia.
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The decrease in erythrocyte count could be as a
conseguence to the penetration of erythrocytes by the
merozoltes and rapid removal of the infected erythrocytes
by the spleen and liver (Oteng, 1964; Jeon et al., 1973;
Ruprah, 1974, Dhar and Gautam, 1979 and Randhawa et al.
1990) while the gradual fall in TEC. observed by Sharma
et al. (1980) in experimental cases. Besides the normal
means of removal of erythrocytes evidence of increased
erythrophagocytosis could be established by examination
of the spleen impression smears (Gautam, 1982). 1In
experimental cases of T.annulata infection in calves
there was a gfadual decrease in RBC counts until the
chronic phase of the disease during which clinical
anaemia with maximum fall in R B C count occurred after
peak parasitaemia (Dhar and Gautam 1979). As different
from this Laiblin (1978) observed erythrocytopenia,
thrombocytopenia pefore the appearence of erythrocytic
form in circulation and considered that the animals had
an aplastic anaemia. Similar observations were recorded
in the present study as there was a significant decrease

in the TEC of group I and II.

The average leucocyte count in animals of group I
and group II before treatment was 7.98 + 1.54 x 103/cmm
and 7.33 + 1.31 x 103/Cmm which was slightly lower Ehan

3
the control value of 8.84 + 0.26 x 10 /cmm. Sharma and
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Gautam (1977) reported the TLC to ranges from 3 to 5
thousands/cmm in 686 cases of experimentally induced and
acute form of theileriosis. These values are slightly
less than the present observation. Several other workers
i.e., Dumanli (1987) and Sharma (1979) have reported
decrease in leucocyte count in experimental theileriosis,
while Randhawa et al. (1990) recorded similar observations
in a mixed infection of theileriosis and anap}asmosis.
However, Banerjee et al. (1988) recorded a moderate
leucocytosis in early phase of clinical cases of thei-

leriosis.

In the animals of group I and Il there was signifi-
cant decline in (P 0.01) serum iron values i.e., 85.88 +
9.95 ug% and 96.71 + 7.29 ug% respectively before treat-
ment. Though clinically anaemia has been reported as a
consistant symptoms by several workers along with dec-
rease in TEC, PCv, and Hb values but the information on
the serum iron values in theileria infected cattle is
very meagre, Sinha (1991) opserved a significant dec-
rease (P<0.05) in iron values in hasemoprotozoan infec-
tions like theileriosis, anaplasmosis and trypanosomiasis.
In anaemic cattle various workers like Wintrobe (1933)
reported 100 ug% serum iron. Frank et Ei' (1970) reported
80.30 + 27.23 ug% in diseased conditions. Kaneko (1980)
described decline in serum iron values in iron deficiency

anaemia, acute phase of inflammatory reaction and chronic

intflammation.
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As compared to various parasitic diseases like
babesiosis in which there is haemolysis, haemoglobi-
nuria, chronic parasitic infestation resulting in
haemorrhagic anaemia, in theileriosis there 1s no
loss of iron from the body to outside. Therefore,
the observed decrcase in serum iron could be due to ery.
throphagocytosis where by the release of iron from

the phagocytecs ftor reutilisation could be delayed.

Various authors like Bansal et al. (1977), Yadav
and Gautam (1986) and Anantwar et al. (1986) observed
hypoglycaemia in theileria infected cows and calves.
Similar observations were recorded in the present in-
vestigation on blood glucose values before treatment
in both the groups. This could be due to excess uti-~
lisation of glucose for high body temperature and a

comparatively lower intake of feed due to partial

loss of appetite.

Effective treatment of theileriosis remains a
problem in tropical countries. Various drugs have been
evolved from time to time but so far no drug has been
shown to have 100% efficacy against theileriosis.
However, recently a series of hydroxynapthoguinons
(993¢c, parvagquone and BW 720c, buparvaguone) have been
reported to give promising results as these are found
to be effective both the schizogenic and erythrocytic

stage of parasite. These drugs act by obstructing
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electron transport chain. Initially parvagucone was
recommended @ 20 mg/kg body weight but MacHardy et al.
(1985) demonstrated that buparvagquone prowably due to
its greater resistance to metabolic degradation is much
more effective than parvaguone. Therefore, in the
current study buparvagquone (M/S Beecham Animal Health,
UK) containing 2 hydroxy-3 (Trans-4-butyrchyco-hexy) .. 'bv
methyl 1-4 napthoguinone which contain 50 mg of the
above compound per milll litre was given at the rate
of 1 ml/20 kg body weight i.e., 2.5 kg/kg bedy weight
to the 7 theileria infected crossbred cows. Of the
7 clinical cases treated 2 animals died on 4th and 6th
day of post treatment by manifesting typical symptoms
of thelleriosis. However, the remaining 5 cows showed
considerable improvement in clinical symptoms, improve-
ment in haematological and biochemical mean values after
12th, 20th day post treatment when compared with the
values of before treatment. The temperature, respi-
ration (P< 0.01) and pulse mean values significantly
decreased (P< 0.05) and improvement in rumen motility
(P<0.01) was observed on 12th day. A further signifi-
cant decrease (P£ 0.01) in temperature, respiration
rate and pulse (P< 0.05) was observed on 20th day
post treatment while rumen motility rate improved

significantly (P 0.01) with a mean of 2 + 0.00/2 min,
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The slight increase in respiration rate could be due to

comparatively low haemoglobin level in the recovered

animals.

The Hb and PCV though increased a little but could
not reach the comparable limits of control animals. This
could be due to the fact that throughout the treatment
supportive therapy like liver extract, lronrdextran etc.
were not given in order to avoid the difficulty of rul-
ing out the efficacy of supportive therapy from that of
the main drugs though in routine clinical practice these
are necessary to be given to improve the low Hb, PCV,

TEC and serum iron and alleviate anaemia.

Among the haematological parameters like KFCV, Hb,
TEC, TLC there was insignificant improvement observed
on 12th day. However, only TEC significantly (P< 0.01)

improved on 20th day of post trcatment.

Similar to the haematological observation no signifi-
cant improvement could be observed in the biochemical
parameters like blood glucose, serum iron by the 12th
day whereas on day 20th there was significant improve-~
ment (P< 0.05) in blood gluéose and serum iron values
only. All the surviving animals improved in general

condition and milk yield improved in lactating animélso



an average of 4,56% in total white cattle. This disease
occurred in the form of outbreak during 1987 at both the
farms affecting 74.55% of crossbred population subseguentl
due to regular vaccination and spray of insecticides the

incidence was nil at ISP, Visakhapatnam tor 1989 to 1991
and at Lam for 1991.

Both at the hospitals and farms the highest inci-
dence of theileriosis observed during the month of Sep-
tember. Seasonwise analysis of data indicated the least
and the highest incidence during winter and rainy seasons
respectively. Among the 831 thelleria positive cases
in farms and hospitals during 1986 to 1991 about 96.15%
were crossbred, while only 3.85% were indigenous cattle.
The later was recorded only at Veterinary Polyclinic,
Chittoor. Breedwise incidence indicated that Jersey
crosses were more susceptible than HF and interse

crosses.

For the therapeutic trial 13 clinical cases of
theileriosis were divided into 2 groups. The group I
comprised of 7 cows which were treated with Buparva-
quone @ 2.5 mg/kg body weight once. All the 6 cows of
group Il were treated with Oxyvet LA @ 20 mg/kg body
weight as single i/m injection along with Lariago

@ 15 ml, 10 ml, 5 ml on three consecutive days i.e.,

xvi
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Though the parasitaemia waned by about the 7th

day and eventhough some clinical improvement was observed
there was no improvement in the Hb, PCV, serum iron by
the 12th day which may be due to fact that the animals
were treated only with antitheilerial drug without any
supportive treatment such as iron, liver extracts etc.
Dhar gt al. (1989) observed no fall in Hb, FCV when drug
was given prior to the inoculation of theiléria in
crossbred cattle experimentally as immunoprophylaxis.
However, under such controlled experimental infection
giving drug prior to establishment of infection could
check the multiplication, lower the rate of invasion of
erythrocytes by merozoites and their removal there by
not markedly affecting the haemoglobin and PCV values.
However, in the present study as the caseswere presen-
ted by the farmers for treatment in the advanced stage
of disease (i.e., the protozoa already established well
in the animal body) hencc even the animals recovered
clinically the Hb, FCV could not improve significantly
even after 20th day post treatment. Dhar et al. (1990)
found Hb and PCV to decrease initially after theilerial
infection which rapidly returned to pretreatment level,
Banerjee et al. (1988) recorded gradual improvement in
PCcv, Hb, TEC values after 30th day of post treatment

and observed 100% recovery however in this trial along
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with buparvaquone the authors used Vitamin B Complex,
antihistaminS, . antipyretics, perentrally and haematinics

orally which could have brought about the improvement.

In the present study the shedding of parasite was
observed on the second day in few and all animals became
negative on day 7 which is almost agrecable with the
findings of Dhar et al. (1987) who observed shedding
of parasite starting -.on . 6th day and ended after
15th day in experimental cases. This variation may be
due to difference in the percent of parasitaemia, varia-
tion in the straln of theileria and the stage of the
disease at which it was presented for treatment at the

clinics by the farmers.-

During this investigation 5 out of 7 animals of
group I which were treated with buparvaguone survived
giving an overall efficacy of 71.4%-for this drug.
Sastry (1989) reported 58.8% efficacy, while Banerjee
et al. (1988), MacHardy et al. (1985) reported 100%
efficacy. However, Banerjee et al. (1988) had given
buparvagquone in 2 doses with supportive therapy such
as liver extract, paracetamol, haematinic etc. hence
the recovery rate could have been high as compared to

a single dose of buparvaguone without supportive
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therapy used in the present study. Dhar et al. (1987),
in artificial and natural infection.of T.annulata in
cattle have also shown recovery rate of 70-100% with
buparvaquone. Hashemi Fesharki (1991) reported 88.7%
efficacy in clinical trial. The efficacy rates mostly
depends upon the stage of infection, variation in the
percent of parasitaemia, difference in the theileria
strain and the percentage of exotic germ plasm in the

affected cattle, besides the use of supportive therapye.

In group II six clinical cases were treated with
oxyvet LA (Sarabhai chemicals, Baroda) @ 20 mg/kg body
welight as a deep 1/m and Lariago (IPCA laboratories
Ltd., Bombay) ‘® 15 ml, 10 ml, 5 mli on three consecutive
days and observed the mean temperature of 4 surviving
cows to have significantly decreased (P« 0.01) on 12th
day post treatment. There was a significant improvement
in mean rumen motility. ©On the 20th day the mean tempe-
rature and respiration of 3 surviving cows significantly
(P 0.01) decreased and rumen motility significantly
(P <£0.01) increased when compared to pre treatment mean
values. There are many reports on the use of long
acting oxytetracycline pbut no reports are accessible
on its combination with chloroduireas in the present
study though this schedule is being used in some
clinics. However, individual drugs i.e., oxytetracy-

cline LA or nivaguine have been tried by number of
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workers., Hedge et al. (1971) reported complete cure
within 6-10 days when nivagquine was given in the initial
stages of the infection. Rao et al. (1973) observed
that after treatment with Nivagquine given 20 ml in
combination of Achromycin 500 mg/animal the stained
blood smears became free of infection on the seventh
day of therapy in all the animals. Khanna et al.

(1980) identified oxyvet LA with rolitetracycline to

give better response than monectone.

On day 12th, 20th day post treatment the surviving
cow's mean Hb, TEC, and serum iron values were signifji-
cantly (P<0.0l1) higher. At the end of drug trial three
animals survived giving the efficacy of treatment as
50%. The shedding of protozoa from the blood started
in surviving cows on day 5 and all the animals were

free of infection on the 6th day.

In the present study the 20th day post treatment
mean values of all the parameters of both groups (I & II)
related to clinical, haematological and biochemical
parameters are comparable with the mean values of con-
trol group (Table 29). There was no significant diffe-

rence in (P< 0.01) temperature, pulse, respiration,

rumen motility, TEC and serum iron values indicating
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complete recovery of the treated animals. While in
group II there was no significant differencg observed
even 1in PCV, However, in both groups haemoglobin,
blood glucose values are shows significant difference

(P< 0.01).

Based on the reduction of blood protozoa, number
of animals found free of infection, alleviation of
clinical symptoms the present study indicates that for
treatment of clinical theileriosis buparvaguone is the
drug of choice with a recovery rate of 71.4% as against
50.0% of recovery obtained by using oxyvet LA and

Lariago combination.



CHAPTER VI

6. SUMMARY

An attempt was made to work out the incidence of
thelileriosis among bovines attending for treatment at
various hospitals i.e., Veterinary Polyclinic, Chittoor:
College Hospital, Tirupati; City Veterinary Hospital,
Tirupati and Aambulatory Clinic, Thondawada and Dairy
Farms like Cattle Farm, Lam, Guntur and Indo~Swiss
Project, Visakhapatnam for the period from 1986-91
based on available records. Therapeutic trial was
carried out on two groups of theileria affected cross-
bred cattle with buparvagquone and Oxytetracycline (Long
acting) along with ehlaroguipe.The efficacy of therapy
was determined by the percentage recovery and improve-
ment in biochemical, haematological ouservations and

clinical symptoms.

During this periocd total of 62,019 white cattle
admitted for treatment in all the four clinics of which
590 cases were theileria positive giving an overall
incidence of 0.95%. When the data were further split
with respect to indigenous and crossbred cattle with
and without fever and white cattle with £wr the inci-

dence was found to be 2.,39%, 2.0%, 20.88% and 13.79%_
respectively.

145
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Among the white cattle none of the indegenous cattle
did suffer from theileriosis where as the crossbred cattle

had an incidence of 11,7%.

Yearwise analysis of the data from 1986 to 1991 re-
vealed highest incidence of thelileriosis in cattle farm
Lam and ISP Visakhapatnam during the year 1987. No inci-
dence of this disease could be recorded during 1989 to
1991 at ISP and 1991 at Cattle farm, Lam. The highest
monthwise incidence recorded during September month as
1.25% and 1.B% among white cattle in the hospitals and
Farms respectively. During rainy season the highest
incidence observed in the hospitals (2.49%) and Farms
(59.42%) in crossbred cattle. In the farms the inci-
dence was found to be ¢4.56% and 12.6% in cattle farm
Lam, Guntur, 4.59% and 9.36% in Indo-Swiss Project,
Visakhapatnam with regard to white cattle and crossbred

population.

Breedwise analysis of data indicated the incidence
to be more in the Jersey cross cows 70.16% as compared

to 12.64% HF and 3.37% in intersee crosses.

The therapeutic trial was conducted in 13 clinical
cases of theilleriosis by dividing into two groups. The
first group consisted of 7 crossbred cows treated with

Buparvaquone given @ 2.5 mg/kg body weight as single 1/m
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injection. The remaining 6 animals in group II were
treated with Oxyvet L A @ 20 mg/kg body weight as a
single i/m injection along with Lariago at the rate of
15 ml, 10 ml, 5 ml on three consecutive days. Detailed
clinical examination of the animals was conducted and
symptoms were recorded. Bloecd and sera samples were
collected before,12 and 20 days after treatment for
haematological and biochemical analysis. These values
were compared with the average normal values of 15

healthy crossbred cattle of the control group.

The clinical symptoms observed included anorexia,
enlargement of prescapular lymphnodes, weakness, pale
anaemic conjuctival mucous membranes, reduction in milk
yleld in lactating animals, enteritis, cough and bil ate-~
ral serous nasal discharges. Before commencement of
treatment in animals of group I and II the temperature
was 105.11 + 0.47°F and 105.47 + 0.37°F, pulse 75.57 +
4.72/min and 73.67 + 3.84/min, respiration 29.43 +
1.49/min and 32.6 + 1.6/min and rumen motility was
0.43 + 0.2/2 min and 0.67 + 0.21/2 min. Compared to
the values of control group there was a significant de-
crease in PCV 19,71 4+ 0.84% and 22 + 1.03%, haemoglobin
5.93 + 0.32 g% and 6.17 + 0.33/g%, TEC 3.92 + 0.13 mill/
cmm and 4.16 + 0.12 mill/cmm,TLC 7.97 + 15 x 10°/cmm

and 7.33 4 1.31 x 10°/icmm.
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There was also decrease in blood glucose and serum

iron to 39.14 + 0.93 mg% and 85.58 + 9.95 ug% in animals
of group I and 37.35 4 1.25 mg% and 96.71 + 7.29 ugk%

in group II respectively.

Of the seven animals treated with buparvaguone two
died on 4th, 6th day of post treatment exhibiting typical
symptoms of theileriosis. Alleviation of clinical symptoms
like swelling of lymphnodes, pyrexia, cough observed with
in the period of 3-10 days of post treatment, though two
animals were free of parasitaemia on day 2 but i1t was
only on day 7 onwards all the animals became negative for

theileria in the stained blood film.

Oon the 20th day of post treatment there was a signi-
ficant decrease in temperature, respiration (P< 0.01),
pulse (P<£0.05) rate and significant improvement (P<0.01)
in rumen motility. There was a significant improvement
in (P<0.01) TEC, (P« 0.05) blood glucose and serum iron

when compared to pretreatment values.

In the group II three animals died of theileriosis
on day 4th, 6th, 13th days post treatment. The animals
becang negative for theileria in blood smears by the
7th day. But the remaining animals were bright, alert

with improvement in general condition and milk yield in
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lactating cows., On 20th day of post treatment the mean
temperature, pulse, respiration and rumen motility of
the 3 surviving cows were 101.0 4 0.4°F, 57.33 4 0.60
min, 22 + 1.15/min and 2 + 0.00/2 min respectively. The
mean PCV, haemoglobin, TEC, TLC, blood glucose and serum
iron were 26 + 1.,15%, 6.67 + 0.44 g%, 4.76 + 0.11 mill/
cmm, 7683.3 + 338.29, 42,28 + 0.89 mg% and 125,52 +

6.56 ug% respectively,

Though there was improvement in clinical symptoms
haematological and biochemical tinding on the 20th day
in both the groups but from the recovery rate it can be
concluded that buparvaquone is the drug of choice with
a cure rate of 71.4% against 50% of recovery by Oxyvet
LA and Lariago combination in the treatment of clinical

theileriosis.



group II. The control group comprised of 15 appa-
rently healthy animals,

The clinical symptoms observed in theileria infec-—
ted cattle were anorexia, swelling of prescapular lymph-
nodes, weakness, reduction in milk yleld in lactating
animals, enteritis, cough and bilateral nasal dischar-
ges. The mean values of the parameters before commence-
ment of treatment in group I and II recorded significant
increase in temperature, pulse and respiration rates,
while the mean rumen motility, PCV, haemoglobin, TEC,
blood glucose and serum iron values were significantly

decreased when compared to control group.

Oout of the 7 animals of group I two animals were
died on 4th and 6th day after initiation of treatment.
Though only two animals were free of parasitaemia on
2nd day post treatment. On 7th day onwards all the
remain animals became free of protozoca. On 12th day
of post treatment there was significant decrease in
(P<. 0.01) temperature, respiration and (P<0.05) pulse
rates., Rumen motility increased significantly (P<0.01)
when compared to before treatment values. There was
further improvement in the above three observations
by the éOth day of treatment. The TEC, blood glucose
and serum iron values improved significantly by the
20th day. In this group all clinical symptoms were

alleviated within 3-10 days of post treatment.

xvii
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Three animals of group II died on 4th, 6th and
13th day of post treatment and the remaining three
fully recovered. On the 1st day after treatment the
shedding of parasite was observed in one animal and
all the remaining animals became free of infection
on 7th day onwards. The clinical recovery was obser-
ved on 8-11 days of post treatment. There was signi-
ficant decrease (P<0.01) in temperature and signifi-
cant increase in blood glucose on 12th day of post
treatment. On 20th day of post treatment there was
significant decrease in pulse, respiration, while
the rumen motility, haemoglobin, TEC, and serum iron
significantly improved compared to before treatment

values.

In group I and II on 20th day post treatment
when mean values compared with healthy control group
there was no significant difference in temperature,
pulse, respiration, rumen motility, TEC, and serum
iron values indicating complete recovery of the
treated animalds. But in both groups haemoglobin and

blood glucose showed significant difference (P« 0.01).

Based on the recovery rate, reduction in clinical
symptoms and alleviation of haematological and bio-
chemical changes from the findings of the present
study indicate that treatment of clinical cases of
thelileriosis with buparvaguone is comparatively better
giving a cure rate of 71.4% as compared to 50% in animals

treated with Oxyvet LA and Lariago combination.
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CHAPTER I

1. INTRODUCTION

Tick born diseases have long been identified
as major obstacle to efficient livestock production
in the tropics. Theileriosis is one such tick born
haemoprotozoan disease which causes great economic
loss to the farmer by incapacitating the animal

resulting in decreased milk yield and productivity.

As a new strategy for boosting the milk produc-
tion of the indigenous cattle, the Government of
India has introduced crossbreeding programme utiliz-
ing exotic germplasm. As a result of this programme
while the milk yielding capacity of the indigenous
breeds of cattle was sufficiently increased but such
animals become highly vulnerable for a number of
infections in general and theileriosis in particular.
The indigenous cattle are also comparatively resis-
tant to tick bite where as these crossbred cattle
are more susceptible tick infestation and thus the

tick born diseases.

In India Theileriosis was detected in animals
since early part of the 19th century as reported by
Lingard during the year 1905 (Mohan, 1972). Subse-

quently Sen and Srinivasan (1937) reported about the



fatal termination in imported Friesian bulls and Indian
crossbred cattle while Raghavachari (1944) considered
theileriosis to be a serious menance to calves in India.
This infection came into limelight only when Gautam et al.
(1970, ..)) recorded several cases of thelileriosis in
exotic cattle resulting in heavy mortality. Though the
prevalence of this infection has been reported in indi-
genous cattle, the affected animals generally donot show
clinical signs, but are a constant source of infection

to the susceptible animals (Narasimhamurthy et al. 1970).

Two species of Theileria viz. T.annulata and
T.mutans have been recognised serologically which atfect

the cattle population in India (Dhar and Gautam, 1977.:).

Due to favourable climatic conditions the popula-
tion of vector tick is very high in different parts of
the country. At present no systematic tick eradication
programmes are in operation. Majority of the animals
suffer during summer and rainy seasons i.e., from May to
October, though isclated cases may occur throughout the
year. The seasonal incidence has been attributed to
the higher activity of the vector tick during these
months super imposed with stress of the prevailing hot

and humid weather.

The serological survey conducted indicates its

incidence to be from 20.45% in Uttar Pradesh, 20.6X in



Haryana, 27.8% in Bihar and to ‘as high as 56.35% 4in
Karnataka (sastry et al. 1981, syamsundar and Choudhuri,
1989). Among cases of theileriosis the incidence was
reported to be 30% in calves in Tamil Nadu. Agewise
the prevalence rate in young crossbred calves was 33.8X.
Sastry et al. (1981) found a seroprevalence rate of
53.6KX in cattle over 1 year of age, 36% in calves, 25%
in indigenous breeds. However, the incidence of thei-
leriosis in various parts of Andhra Pradesh has yet
remains to be worked out though few reports are there

on the occurrence of the disease in this state. Simi-
larly the frequency of incidence of thelleriosis with
relation to season, month, breed, etc. remains to be

worked out.

Chemotherapy of tropical theileriosis is still in
the developing stage. About 200 drugs including amoqui-
nolines, folate antagonists, antibiotics, diazocompounds,
dimidines, quinalones and inophores were tried for treat-
ing the disease. Recently a series of hydroxynaphthogqui-
nones (993 C, parvaguone, and WB 720 C, Buparvaguone)
have been developed and tried against experimental and
natural infection of T.annulata and it was found effec-
tive on both the schizogonic and erythrocytic stages of
parasites. MacHardy et al. (1985) demonstrated that

Buparvagquone probably due to its greater resistance to



metabolic degradation was much more effective than par-
vaquone in its antitheilerial properties. Therefore

the objectives of the present study will beg:

1. To £ind out the incidence of theileriosis in
some parts of A.P. based on the hospital records of
cages treated in the college clinic, City Veterinary
Hospital, Tirupati; Ambulatory Clinic, Thondawada and
Veterinary Polyclinic, Chittoor.

2. To f£ind out the incidence of Thelileria in cer-
tain well maintained crossbred dairy farms such as

cattle farm, Lam, Guntur and Indo-Swiss Project, Visakha-

patnam.

3. To record clinical observations and haematologi-
cal and biochemical changes in blood in few clinical

cases of theileriosis.

4. To f£ind out therapeutic efficacy of Buparvaguone
as against long acting oxytetracycline along with chloro-

quine phosphate in clinical cases of theileriosis.



CHAPTER II

2. REVIEW OF LITERATURE
2.1 INCIDENCE OF THEILERIOSIS

Narasimhamurthy et al. (1968) reported a case of
theileriosis in a Kerry X Punganur cow and successfuliy
treated with three injections of Babesan in addition to

supportive therapy.

Gautam et al. (1970) diagnosed Theileria annulata
infection in four Danish red bulls, three Jersey bulls
and a Holstin yearling with symptoms of pyrexia, swell-
ing of superficial lymphnodes and satisfactorly treated
the cases with intramuscular injections of diminazene
aceturate (Berenil) at the dose rate of 10-15 mg per kg
body weight. The authors observed that diminazene when
given at a dose rate of below 7 mg/kg did not check the

parasitaemia.

Mathur et al. (1971) recorded Theileriosis in five
Jersey bulls and one of them was confirmed as an acute

clinical case of Thelleria annulata infection in which

the number of infected erythrocytes increased with the
period of illness and there was a relative increase in
the percentage of rod shaped parasites in later stage

of illness.
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Sharma and Gautam (1971) carried out studies on
advanced stages of Theileria annulata infection in
Hariana and Sahiwal breeds of cattle and demonstrated
the parasite in erythrocytes and the schizonts in the
peripheral circulation and Koch's blue bodies in affec-
ted lymphnodes, liver and spleen but failed to treat
the infection with Berenil (diminazine) and chlortetra-

cycline combinatione.

Chhabra et al. (1972) reported theilerial infec-
tion in a buffaloe in Punjab for the first time besides
two Holstin-Friesian heifers and these animals respon-
ded well to treatment with Nivagquine and chloramphenical

with glucose saline, tonics and haematinics.

Sharma and Gautam (1973) recorded a case of cere-

bral form of theileriosis due to Theileria annulata

infection in a 17 day old Harlana calf with high fever,
enlargement of superficial lymphnodes, severe anaemia,
haemogleobinuria, jaundice and nervous symptoms in the

terminal stages of disease.

Duttwanjang (1974) in his epidemiological surveys
between 1972 and 1973 revealed very high theilerial in-

fection rates from 40% to 100% in Xorean cattle.
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Rensburg (1976) reported 5 cases of bovine cerebral
theileriosis with splenic intarction for the first time
with macroscopically visible thrombosis of branches of

the splenic vessels.

Prabhakar and Hiregovar (1977) opserved an average
of 56% incidence of the 1424 blood smears examined for
thelleria in six sheep farms in Karnataka. Out of these
70% sheep were exotic breeds, 64% were crossbreds and

52% were indigenous.

Sharma and Gautam (1977) diagnosed 686 cases of

Theileria annulata infection, 114 were European breeds

of cattle in Hissar during 1969-75 with acute form of
disease. The clinical symptoms characteristic of the
disease were petechial haemorrhages, haemorrhagic spots
in perineal region and vaginal mucosa with abortion in
pregnant animals. The authors also recorded 279 cases
in indigenous calves with Inappetance as usual symptom.
Another 293 cases of crossbred cattle affected with

mixed infection of Anaplasma marginale and theileriosis.

The disease was seasonal with most cases occurring
during the hot humid months. Icterus, bilirubinuria,
haemoglobinuria, cutaneous lesions and relapses of

disease were reported in recovered animals.



Giles et al. (1978) observed bovine cerebral
theileriosis in Masal cattle with neuroclogical signs of
cireling, dysmetria and terminal semicomatose state
with illness lasting for 5-12 days. Brain impression

smears showed large number of schizonts in many fields.

Matikashvili et al. (1978) reported 37% of
Theileri& annulata infection in cattle of one farm at
eastern Georgia. Usually carfier cattle and ticks
were necessary for maintaining infections. These were

pPresent only in eastern Georgia.

Bulman et al. (1979) recorded an outbreak of
tropical theileriosis in cattle due to stress. Four
bulls out of the 7 shipped from a breeding farm in
subtropical Jaldabad to Kabul (150 km west) suffered

and introduced the infection.

_Sharma et al. (1979) in their studies on inci-
dence and control of theileriosis in Jersey cattle re—
corded that 51 of the 61 heifers, 6 out of 19 bulls
and 3 out of 12 calves were infected with Theileria
annulata. Of the affected animals four heifers anaA
one calf died. Postmortem examination showed haemo-

rrhages of the trachea, myocardium and endocardium,



oedema and hypostatic congestion in the lungs with

enlarged prescapular lymphnodes and ulcers throughout
the abomasal folds.

Sastry et al. (1981) screened 194 serum samples
collected from three dairy farms and found 53.6% were

positive for Theileria annulata. Age and breedwise

incidence indicated as 58X above one year of age, 36%
beiow one year of age, 56.7% in pure exotic breeds,
45% in crossbreds and 25% in indigenous cattle with CF

titres of 1:5 to 1:40 for Theileria annulata.

Tuzer (1982) examined biood smears from 112 cattle

and revealed Theileria annulata in 15 (13%), Babesia

bigemina in 13 (12%), Babesia bovis in 39 (35%) Babesia

bigemina along with Theileria annulata in one and

Anaplasma marginale in one. In another 256 clinically

healthy cattle 53 (21%) were infected with Theileria

annulata, 36 (14%) with Theileria mutans one with

Anaplasma marginale and two with Anaplasma centrale.

He recorded most clinical infection in cattle during

July and August months.

Anandan et al. (1983) diagnosed 6 of 28 calves,
13 of 196 adult cattle to have been affected with

Theileria annulata during April to December 1982 in
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Tamil Nadu. Boophilus microplus and Hyaloma hussaini

ticks were found on the infecting calves.

Anandan and Lalitha (1984) in their analysis of
records 126 cases of bovine tropical theileriosis pre-~
sented for treatment at Madras Veterinary College bet-
ween 1971 and 1982, observed the distribution of this
disease in all districts of Tamil Nadu state, particu-
larly in Madras region. Few éases were seen in the
Salem and Nilagiris regions out of which 14% of affec-
ted animals were calves and high incidence was recor-
ded with seasonal peaks in summer (March-April) and the
monsoon (August-November). The tick vectors were iden-

tified as species of Hyalomma.

Tanwar et al. (1984) reported Theileria annulata

infection in 18 of 42 sick indigenous Rathi calves aged
10 days to 3 months during the year 1979-80 by micros-
copic examination of smears of blood or fluid from en-—
larged lymphnodes. After treatment with diminazene
aceturate and oxytetracycline combination. Fifteen of
the infected calves recovered and the vector was evi-

dently found to be Hyalomma anatolicum.

Venkataraman et al. (1984) screened 410 crossbred
and native cattle sera by complement fixation test and

found 138 (33.65%) were positive for T.annulata infection
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where as only 24 (5.85%) were found to be positive as
revealed by examination of blood smears. Cattle of

less than 1 year age were found to be highly suscepti-
ble -

Garcia Fernandez et al. (1985) carried out exami-
nation of thin blood smears from 427 apparently healthy
cattle from 7 municipal slaughter houses in Andalucia,
Spain, between 1973 and 1978. The authors recorded

Theileria annulata in 21 and Thelleria mutans in 2

animals. Three animals with Theileria annulata infec-

tion also had Theileria mutans and 7 had Babesia bovis.

Yadav et al. (1985) carried out blood smear exami-
nation in Haryana state between 1975-1982 found 222 of
1081 crossbred cattle at 2 locations were infected with

Theileria annulata. Haemoprotozoan infections were com-

monest in April-November (Summer-Post monsoon) coincid-

ing with increase activity of the Hyalomma anatolicum

population.

Raja et al. (1986) while studying incidence of
bovine thelleriosis 1in relation to vector potential in
Tamil Nadu between 1974-78 reported that the highest
incidence was in Madras city (150 cases) followed by
Tirunelvell District (34)., North Arcot (28), Tiruchi-

rapalli (11), Coimbatore (9) and South Arcot (9),
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Dharmapuri (7), Kanyakumari (5) and chingleput (4),

Most (88.59%) of the infected animals were exotic and
crossbred cattle while the remainder were indigenocus
breeds. The ticks that transmitted the disease were

identified as Hyalomma sps. Haemophysalis. bispinosa,

Boophilus sps, Rhiphicephalus sp, Amblyomma integrum,
ornithodorus sgivignyi and Otobius magnindi.

Rao et al. (1986) reported that theileriosis could
be diagnosed in 287 cattle and 285 sheep between 1978
and 1983 most frequently during the period between May
and September in Andhra Pradesh.

Sisodia and Mandial (1986) identified 18 crossbred
cattle positive for theileria, 2 for anaplasma and 2 had
a mixed infection of anaplasma and thelleria in 111
crossbred cattle of various age groups in the Military
Dairy Farm, Veterinary College Dairy Farm, Mhow and

nearby villages in Madhya Pradesh.

Ahmed et al. (1987) randomly selected 501 dairy
cows between July 1985 and June 1986, examined for blood
protozoal parasites. Of the Friesian cattle 38 (7.6%)

were infected with Theileria annulata and 16 (3.2%)

died, which were imported to Kuwait from West Germanye.

Infected animals were found only during the period
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from March-June. Hyalomma anatolicum anafolicum ticks
were found to transmit the disease in cattle.

Bansal et al. (1987) detected Theileria annulata
infection in 47 to 90X of 665 cattle by employing
fluoroscent antibody technique in randomly selected
4 farms in Uttar Pradesh and only 7 to 15% of cattle
on three of the farms while the incidence was 75% on
a 4th Farm by direct blood smear examination. The pre-—
valence of parasitaemia was high (25 to 60%) in young
stock from 3 farms. Animals of all age groups were
carriers of the infection without any evidence of
clinical symptoms. All 4 Farms had a strict regimen
of vector contrel and although ticks were present,

their numbers were low.

Caille (1987) carried out a serological survey
on the prevalence and seasonal incidence of haemopro-
tozoan infection in livestock in Somalia by ELISA and
recorded 71.2% of cattle 61.7% sheep were posilitive for

antibodies against Theileria annulata mesozoite antigen.

Cakmak (1987) reported that out of 494 sera samples
from 185 animals examined from 1984 to 1986 by IFAT 12

were positive for Theileria annulata in a herd in the

village of Beytepe (Central Anatolia) in Turkey. The
low infection rates were attributed to the al titude of

1100 m and to regular treatment with acaricides result-

ing in low tick infestation.
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~-Pumanli and Ozer (1987) examined blood smears from
69 ‘cattle suspected of protozoal diseases in Elazig

region and reported clinical infection with Theileria

annulata in 20 (29%), Theileria annulata plus Theileria

mutans in 14 (20%). Latent infection with Theilleria

annulata, Theileria mutans and Theileria annulata plus

Theileria mutans were found in 4, 8 and 3 respectively.
On screening 261 healthy cattle latent infection with

Theileria annulata, Theileria mutans and Theileria

annulata plus Thelleria mutans were found in 6 (2%),

96 (37%) and 51 (20%) respectively. In a third group
of 4 suspected cattle 2 were positive for Theilileria
annulatae. Clinical disease was commonest during the

months of May, June and July.

Mallick et al. (1987) processed 805 peripheral
blood smears prepared from febrile cases of 254 indi-
genous cattle and 88 crossbred cattle in India between
1978-1985. The authors found 4.72% of indigenous
20-45% crossbred cattle were infected with Theileria
annulata. The majority of clinical cases of theile-
riosis were recorded during the period from June to

October each year.

shaw (1989) carried out examination of 1434 blood

smears and 337 serum samples collected from intensive
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cattle dgvelopment centres and cattle farms of Kashmir
valley and found incidence of babesiosis (1.8%), theile~
riosis (1.4%), mixed infections of anaplasmosis plus
thelleriosis and anaplasmosis plus babesiosis ranged
from 0.69% to 1.53% respectively. Theilerial antibodies
detected by the complement fixation test were present

in 91 (33%) of the serum samples.

Mohanty et al. (1990) conducted survey from April
1975 to March 1990 and collected blood smears of 50,232

from 59,192 heads of cattle from different places
of Orissa and cobserved 4.6% of cattle infected with
theileriosis. Majority of the cattle which were posis
tive for thelleriosis belonged to the costal districts

than hilly and forest rich districts.

Pradhan et al. (1991) carried out a serological
survey and examined 1872 serum samples of cattle
(Exotic 28BS, crossbred 1317 and indigenous 270) from
6 different districts in Orissa and recorded 58B% sero-
prevalence of theileria infection as against demonstra-
tion of theileria particles only in 14.16% of blood

smears.

Sinha and Verma (1991) processed blood smears

from 1060 crossbred (HF) cows, heifers and young calves
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suffering £from continuous fever in and around Ranchi
and found 272 (25.66%) animals were positive for thei-
leriosis with highest incidence recorded in July
(34.59%) and lowest in December (3.12%). Analysis of
seasonwise incidence of the data indicated highest
incidence during monsoon (29.20%) followed by summer
(26.98%) and winter (9,79%).

Varshney (1991) carried out epidemioclogical study
on blood protista in different categories of dairy
animals in four villages of Kaira district of Gujarat
state by examining 767 blood smears and observed the
incidence of theileriosis as 45.9%.

2.2 SYMPTOMATOLOGY

Gautam et al. (1970) described symptoms of thei-
leriosis in four Danish red bulls, three Jersey bulls
and a Hol:stein yeariings as pyrexia, swelling of
superficial Lymphnodes and anaemia. Haemoglobinuria

was however observed only in two cases,

Vulchovski and Paviov (1970) reported nine cows
to have died from theileriosis, three with the hyper
acute, five with the acute and one with the subacute
form of the disease. The authors observed small granu-

lomatous lesions in the mucosa of abomasum, bladder and
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intestines and in the kidney. Glial proliferation and
neuronophagia were seen in parts of the cerebellum as

postmortem findings.

Waltschowski and Pawlow (1970) récorded abortions
in s8ix cows after 4-6 days of the appearence of clinical
signs of thelleriosis mostly in the 3rd to 7th months
of pregnancy and XKoch's blue bodies were demonstrated in

capillary endothelium of the aborted foetus.

Sharma and Gautam (1973) observed cerebral form of

theileriosis due to Thelleria annulata infection in a

17 days old Hariana calf suffering from high fever,
enlargement of superficial lymphnodes, severe anaemia,
haemoglobinuria, jaundice, extreme weakness and emacla-
tion. Nervous symptoms were shown at the terminal
stages of the disease and Koch's blue bodies were demon-
strated in impression smears from the brain, liver,

spleen and lymphnodes.

Srivastava and Sharma (1976) induced experimental

infection of Theileria annulata through infected ticks

feeding and recorded cerebral involvement in two cases.

Gill et al. (1977) experimentally induced Theilerxia
annulata infection in a series of experiments involving

three years old crossbred calves. The main symptoms
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were found to be fever, swelling of lymphnodes with
postmortem findings of oedema and haemorrhages in
lymphnodes, spleen and also in most serous and mucous
membranes. Ulcers were consistently found in the

abomasum but rarely in other parts of the digestive

tract,

Sharma and Gautam (1977) diagnosed 686 cases of

Theileria annulata infection in Hissar during 1969-75.
Of these all the 114 cases of European breeds of cattle
usually developed acute form of the disease and all the
age groups of animals were affected. Some pregnant
animals aborted. Clinical symptoms included petechial
haemorrhages, haemorrhagic blotching of the conjuctiva,
and haemorrhagic spots in the perineal region in indi-
genous calves but not in exotic and crossbred animals.
Icterus, bilirubinuria, haemoglobinuria, cutaneous
lesions and relapses were reported in some recovered

animals.

Giles et al. (1978) observed an outbreak of thei-
leriosis in Masal cattle and found neurological signs
of turning and circling dysmetria, dysergia with ter-
minal semicomatose state. Postmortem findings were
characteristic of East Coast fever such as presence of
large numbers of schizonts in many fields in the brain

impression smearse.
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Bulman et al. (1979) recorded symptoms of tropical
theileriosis in 4 cattle as pyrexia (42°C) anorexia,
watery discharges from both eyes, slight constipation

and congested conjuctival mucous membrane.

-

Karunanidhi et al. (1982) observed typical case of

Thelleria annulata infection in a Holstein Friesian

crossbred cow and recorded symptoms of hyperpyrexia,
inappettence, cessation of rumination, dribbling of
saliva from mouth, bilateral serous nasal discharge,
swelling of superficial lymphnodes and lcteric mucous
membrane. On the fourth day of clinical examination
development of unusual skin eruptions, papules over the
vulval lips and underneath the base of the tail, utri-
carial swellings all over the body amd in the eighth

day opacity of the right eye and ocedema were observed.

Khanna et al. (1982) experimentally induced

Theileria annulata infection in 20 calves and observed

nervous symptoms like circling movements or lying down
with constant paddling movements of legs in 4 calves,
During the last stage, calves were unable to stand up,
became unconscious and eventually died with in 24 to 72
hours after development of the symptoms. The remaining
16 calves suffered from systemic form of theileriosis

without any nervous symptoms.
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Manickam et al. (1984) observed during the course

of Theileria annulata infection in three calves develop~

ment of wide spread skin nodules with intense infiltra-

tion of lymphocytes in such nodules.

Suresh et al. (1986) identified theileriosis asso-
ciated with acetonaemia in a crossbred cow and observed
reduced appetite, profuse salivation, lacrimation, hyper-—
aesthesia, paleness of conjuctival and vaginal mucous
membranes, fever (41°cC) ana swelling of superficial lymph-
nodes. There was increase in the pulse and respiratory
rates (90 and 27 per minute) while the milk yield was
reduced from 15 1lts to ¥2 1lt/day.

Anandan et al. (1988) experimentally induced
theileria infection with various strains of theileria
and found Madras strain to be milder than Hissar strain.
The experimental disease with Madras strain was siow in
onset and mild in nature with lower mortality rate,
while the Hissar strain initiated the symptoms gquickly

and the disease was acute with higher mortality rate,

Dumanli and Ciftci (1988) recorded gross lesions
of pallor of the conjuctival mucosa, jaundice, enlarge-
ment of lymphnodes, bronchopneumconia in four splenecto-

mized calves experimentally infected with Theileria

annulata,
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Prasanna Kumar et al. (1988) reported clinical
symptoms of theileriosis in crossbred cattle such as
high fever (105°F to 107°F), anorexia, weakness, en-
largement of superficial lymphnodes, increase in heart
and respiratory rates, decrease in milk production,

rough hair coat and pale mucous membrane.

Unsuren et al. (1988) studied 13 dairy cattle
naturally infected with Theileria annulata in Turkey
and observed marked anaemia, dyspnoea, and enlargement

of lymph nodes, decreased milk production in all cases.

Jayathangaraj et al. (1991) recorded theileriosis
in outpatient unit of Madras Veterinary College in a cow
aged 3 yrs with a history of persistence of frequent
regurgitation and dung with poorly digested material
since 4 days, and the cow responded well to the Barenil

and wollcycline when given along with kaolin.

Mallick (1991) reported 2 clinical cases of bovine
tropical theileriosis in villages near Izatnagar (U.P)
during the years 1989-90 with severe involvement of both
eyes apart from the usual symptoms of fever, lymphadeno-
pathy, coughing, nasal discharge, anaemia and weakness,
with lacrimation, oedematous swelling of eyelids, con-
Juctivitis, keratitis, corneal opacity and bulging of

eye balls,
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Sudhan et al. (1992) reported a case of cutaneous
theileriosis in six year old nondescript cow with high
fever, (105°F) and utricarial lesions measuring about
0.5 to 1 am in diameter spreading throughout the body
in addition to signs of intense itching and scratching
of the body, off fed, jaundice and enlargement of super-

ficial lymphnodes.
2.3 HAEMATOLOGICAL CHANGES

2.3.1 Total. erythrocyte count (TEC)

Oteng (1969) observed piroplasmg and schizont of

Theileria mutans to penetrate into the host cell and to

cause destruction of the red blood cells leading to
death of animal due to severe anaemia in Australia. The

older animals appeared more susceptible to this disease.

Nangia et al. (1971) recorded total erythrocyte
counts as 12.5 million/mm3 at 0-2 months of age and
observed a decrease in values with advancling of age and
reached 9.9 million/mm3 at 1-2 yrs and the absolute
values of erythrocyte indices (MCV, MCH, MCHC) increased

with age in Hariana male calves.

Aleucar (1972) reported average value of red blood

cell count in Zebu cattle of the Gir breed as 6.6
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millions/mm3 by taking the fresh samples from two bulls
and 20 cows in good health which were imported more than

three years previously to Sappaulo.

Jeon et al. (1973) experimentally inoculated theile-
rial infection into 8 cattle and observed the red blood
cell count to decline by about 50 days and only increased

again after 120 days of inoculation.

Sharma et al. (1973) reported decrease in erythro-
cyte counts with increasing age in all species while
mean corpuscular volume, mean corpuscular haemoglobin
and erythrocyte sedimentation rates tended to increase.
The authors recorded mean erythrocyte count (million/mm3)

in adult animals as 7.57 in cattle and 5.13 in buffaloes.

Mollerberg (1975) studied various biochemical values
in 386 sSwedish calves between March 1973 and February
1974, The average age of the calves was 28 + 10 days
and about 15% had 6.0 x 106 erythrocytes or less/ml
indicating about 13-35% of the purchased calves had

iron deficiency anaemia.

Danov (1977) observed mean red cell counts to range
from 4.2 to 7.1 million in 700 Danish black pied, 350
Danish red and 780 improved local Bulgarian red cows
respectively. The lower counts were confined to local

Bulgarian cows.
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Laiblin (1978) conducted clinical studies on

experimentally infected Theileria annulata infection

in ten steers and recorded erythrocytopenia, thrombo-
cytopenia before the appearence of erythrocytic forms
in circulation. It was considered that the animals

had an aplastic anaemia due to toxin-mediated lesion

in the bone marrow.

Baumgertner (1979) noticed erythrocyte counts of
3.9-6.7 million/mm3 in 3 groups of female cattle from
the age of 4-6 weeks upto thelr second calving. Blood
samples were taken on average every 6 weeks, A fourth

group of animals served for comparison.

Dhar and Gautam (1979) experimentally induced

Thelileria annulata infection in 10 disease free male

calves aged 1-16 weeks with infected ticks. There was
parasitaemia ranging from 0.1 to 15% and evidence of
increased erythrophagocytosis which was evident from
the examination of the spleen impression smears with
gradual decrease in RBC counts until the chronic phase
of the disease indicating clinical anaemia with maximum
£all in RBC count occurring after peak parasitaemia.

This lead to the conclusion that a factor other than

parasitic destruction of erythrocytes was responsible for

anaemia. This was thought to be an autoimmune mecha-

nism causing increased erythrophagocytosis.
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Total erythrocyte count in fifteen calves infected
with Theileria annulata showed decrease in R.B.C. count
before treating with diethylcarpamazine citrate (Sharma

et al. 1980).

Lal and Soni (1985) reported anaemia in acute

Thelleria annulata infection in crossbred calves with

maximum destruction of erythrocytes (58%) observed
between 14 and 15 days after infection and a marked
decline in total R.B.C. counts with increase in para-

sitaemia.

Halder and sSiddiqui (1989) cobserved significant
difference between summer and winter erythrocyte counts
(106/m1) as 6.7 and 7.6 respectively in 100 healthy

cows from various dairy farms in Karachi.

Randhawa et al. (1990) recorded significant decline
in PCV, Hb, TEC values with no significant alteration
in differential protozocal count in seven clinical cases

having mixed infection of Theileria annulata and Anaplasma

marginale in crossbred cow calves, less than 2 months

of age.

2.3.2 Packed cell volume (PCV) "
Nangia et al. (1971) observed packed cell volume

values to be highest in 0-2 months Hariana male calves,

There was gradual decrease in the PCV with advancing

age.
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Ryam (1971) reported higher values of packed cell
volume in Charolais cattle and wide individual varia-
tions in five Jersey cows when blood samples were ana-
lysed for cows (over 2Y2 years old) of Charolais,

Hereford Aberdeen Angus, Jersey, Friesian and short

horn breeds .

Tennant et al. (1975) identified direct correlation

between packed cell volume and serum iron concentratione.

Dhar and Gautam (1979) experimentally induced

Theileria annulata infection in male calves aged 1-6

weeks and observed gradual fall in packed cell volume
until the chronic phase of the disease indicating
clinical anaemia. These authors found that an auto-
immune mechanism causing increased erythrophagocytosils
leads to fall in packed cell volume but not necessarily

with the number of parasitlized erythrocytes,

Khanna et al. (1980) while conducting drug trials
in three groups of six infected crossbred calves with

Theileria annulata found equal fall of packed cell volume

in all the three groups.

Packed cell volume was not significantly different
between genetic groups or between different age groups

and ranged from 31.3 4 1.39 to 37.3 + 2.39 in 4 Hariana
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calves and 4 of Hariana Fl crosses with Jersey, Brown-
swiss and Holstein FPFriesian kept in a thermoneutral
environment at 16-19, 21-24, 26-29, 31-34 anmd 37-40
months of age, which are comparable with values for

Zebu cattle (Khubsingh and Battacharya, 1985).

Lal and Sonli (1985) observed 53% loss of packed
cell volume in calves after 14-15 days of Theileria
annulata infection due to erythrophagocytosis by
macrophages in lymphnodes, spleen, liver and bone
marrow and by monocytes in circulating lcocod there by

causing anaemia.

Experimental infection with Theileria in splenecto-
mized buffalo calves indicated marked decline in packed
cell volume, haemoglobin etc. directly proportional to
increase in percentage of parasitaemia. Such changes
were insignificant in crossbred calves (Jersey x Red
Kandhar) . Spleenectomized calves exhibited debility

and loss of weight (Shastri et al. 1985).

Dhar et al. (1990) carried out a drug trial with
Buparvaguone found the packed cell volume to decrease

initially with Theileria annulata infection and it

returned rapidly to pretreatment values after treatment

by the time the general health of the calves improved.
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Sharma and Mishra (1990) carried out drug trial
in 4-7 days o0ld six male calves experimentally infected
with Izatnagar isolate of Theileria annulata and divided

the animals into treated and untreated controls. By
treating the infected calves with Buparvaduone they
observed 17.4% fall in packed cell volume in the treated

as compared to 40.3% fall in the control groupse.

2.3.3 Haemoglobin (Hb)

Nangia et al. (1971) observed the haemoglobin
values to decrease with advancement of age along with

total erythrocyte count.

Rayam (1971) reported haemoglobin values to be
higher in charolasis and lower in Jersey cows when
estimated the sample=s in cows (over 21/2 years old)
of charoclasis, Hereford, Aberdeen Angus, Jersey,

Friesian and short horn breeds.

Aleucar et al. (1972) recorded mean haemoglobin
values of 13.8 g% in 2 healthy bulls and 20 cows, which

were Jimported more than three years into Saopaulo.

Sharma et al. (1973) found relatively high haemo-
globin, mean corpuscular volume and mean corpuscular

haemoglobin values in buffaloes than in cattle.
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Mollerperg (1975) noticed 35% of 386 calves had
10 g/100 ml or less haemoglobin values when examined
between March 1973 and February 1974 indicating that
13-35% of the purchased calves had iron deficiency.

Baumgertner (1979) studied on 3 groups of female
cattle from the age of 4-6 weeks upto their second
calving which had shown average haemoglobin values of
10.5-13.5 g/100 ml along with haematocrit value of
32-40%.

Dhar and Gautam (1979) recorded a gradual fall 4in
haemoglobin concentration until the chronic phase of the

disease in experimentally infected Theilleria annulata

in ten male calves aged 1l-) weeks with parasitaemia
ranging from 0.1 to 15%. The authors opined that this
wags due to autoimmune mechanism causing erythrophago-

cytosis.

Bolme ~ Schmokel et al. (1982) recorded subnormal
serum iron values with normal haemoglobin in 29 healthy
weaned Jersey calves aged 12-18 weeks reared on a
standard diet. The mean values were agreeable gene-

rally with those reported in the literature.

Haemoglobin levels were significantly higher in

Holstein Friesian x Hariana F,; crosses with 10.75 + 0.29,
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10.58 4 0.37, 10.83 + 0.12 g/100 ml at 16-19, 21-24 and
31-34 months of age respectively when blood samples were
collected from 16 bull calves and 4 Hariana calves and

4 each of Hariana F, crosses with Jersey, Brown swiss and
Holstein Friesian samples were collected in thermoneutral

environment (Khubsingh and Bhattacharya, 1985).

Ssastri et al. (1985) reported marked decline in
PCV in experimentally infected Theileria (by I/V inocu-
lation of strain from buffaloes in Maharastra, India)
into splenectomized buffalo calves but it was not

observed in crossbred calves (Jersey x Red Kandhari).

Shukla and sharma (1991) inoculated the cell cultures
at passage levels of P-10, P-50 and P-100 in varying cell
concentrations into fifty crossbred male bovine calves
(2-3 months) and observed decrease in haemoglobin, PCV
and TEC during post inoculation and post challenge
periods at each passage level with marked anaemia re-~

corded at P-10 and P-50 levels but not at P-~-100 level.

2.3.4 Total leucocyte count (TLC)

Oteng (1969) observed Theileria mutans piroplasmea

and schizonts penetrate into the host cell and cause
destruction of lymphoid cells and neutrophils with .

lymphoid hyperplasia.
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Nangia 9_'1:_/9_1_. (1971) recorded decreasing trend in
lymphocyte percentage with age while neutrophils and
eosinophils foklowed reverse order in Hariana male calves

from birth to 2 yrs of age.

Ryam (1971) reported total leucocytes to be higher
in Hereford and Charolais but lower in monocyte values
while Friesian, charolais and Hereford cows had higher
neutrophilic counts than Jersey, Aberdeen, Angus and
short hérn when blood samples are collected from cows
(over 2¥2 years old) of cCharolais, Hereford, Aberdeen

Angus, Jersey, Friesian and Shorthorn breeds.

Aleucar et al. (1972) tabulated the average values
of T.L.C. as 12,918/mm3 in two bulls and 20 cows with
33.8% neutrophils, 11.8% eosinophils, 0.2% basophils,
55.1% lymphocytes and 5.7% monocytes among imported Gir

cattle at Saopauls.

Sharma et al. (1973) found average total leucocyte
count (Thousands/mmB) as 11.34 in puffaloes and 8.34 in
cattle. The percent of neutrophils in cattle was
observed to be 22.6. The total leucocyte count gradually

decreased with increase of age,

Danov (1977) collected plood samples yearly once

for 7 years and observed the mean leucocyte counts to
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range between 5850 to 7800 in Danish Black Pied, 350 in

Danish Red and 780 in improved local Bulgarian Red cows.

Sharma and Gautam (1977) recorded total leucocyte
counts to range from 3 to 5 thousand/ml in 686 cases of
experimentally induced acute form of theileriosis involv-

ing 114 European cattle.

The leucocyte counts varied from 6250 to 9550/mm3

with 53-67% lymphocytes, 0-~-8% band granulocytes, 23-37%
segmented granulocytes, 1-7% eosinophil granulocytes,
0-1% basophil granulocytes, 0.1% monocytes in 3 groups
of female cattle from the age of 4-6 weeks upto their
second calving based on examination of blood samples

collected on an average of every 6 weeks (Baumgertnar,

1979).

Sharma (1979) identified significant differences
in total leucocyte values which were lowest in Theileria

annulata infected calves and intermediate in mixed in-

fection with Anaplasma marginale.

Dumali (1987) reported that the leucocyte counts

decreased with little change in the % of monocytes,

eosinophils or basophils, neutrophils but increase
in percentage of lymphocytes in three 6 months old -

splenectomized calves infected with Theileria annulata.
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Banerjee et al. (1988) observed moderate leuco-
cytosis (18,628 + 3.93 thousand/cmm) during early part
of thelleriosis infection which became almost normal
(9779 4 1.47 thousand/cmm) with in 30 days, when treated

with Butalex (WB 720 C) parentrally in crossbred cattle.

.

Halder and Siddique (1989) observed significant
differences between summer and winter leucocyte counts
as 8,900 and 7,200/ml with eosinophils 4.2 and 3%,
basophils 0.3 and 0.72; monocytes 4.2 and 4.38% respec-—
tively but there was no significant difference in neu-
trophils 36.3% and 36.7% and lymphocytes 55.5% and
55.2% when studied on 100 blood samples from healthy

cows on various dairy farms in Karachi.
2.4 BIOCHEMICAL CHANGES
2.4.1 Serum iron

Cartwright et al. (1949) observed serum iron to
range from 57 to 162 ug% in cows, 114 to 120 ug% in

calves based on a colorimetric method of assay.

Brown (1966) studied the various biochemical values
of blood in bovines and observed the relationship of
serum iron in the range of 70 to 180 ug%, TIBC in range

of 400 to 450 ug% and UIBC in a range of 280 to 350 hg%.
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Frank et al. (1970) processed the serum samples .

of bovines and established the average serum iron values
to vary from 158.29 ug% #+ 14.08 ug¥ and in diseased

condition as 80.30 ug¥% + 27.25 ug® by colarimetric assay

utilising a spectronic-~-20 (B & C, USA).

Mean serum iron values were higher at birth 170 ug/
100 ml which fell to 67 ug/100 mlI by S0 days of age in
calves. The authors have also gquoted the average values
of the iron content of hay, maize, oats and milk (Moller-

berg and Jocobson, 1970).

Gurtler and Schutzler (1971) noticed when blood
samples were obtained f£rom 31 German black pied calves
shortly after birth and 2, 24, 48, 96 and 240 hrs after
the first intake of colostrum serum iron fell from an

average of 150 ug®% after birth to 69 ug¥% at 96 hours.

Serum iron concentration, total iron binding
capacity and the percentage saturation were measured
in 87 healthy female Zebu cattle, varying in age from
a few days to 17 years and it was observed that there
was slight variation in mean values of serum iron
concentrations during the first 7 years of life with
maximum level recorded during the early adulthood

(Tartour, 1973).
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Blum and Zuber (1975) observed serum iron to
remaln relatively constant between one to eight years
of age than iron in spleen, liver and bone marrow in
female dairy cattle. They reported the iron concen-
trations to be always highest in the spleen and low in

liver and bone marrow.

While examining 10 Zebu cows for 10 days, serum
iron concentrations were found to be 50-200 ug (mean
131 ug/100 ml). Daily variations were observed in
these values and the extent of fluctuations varied

with individual cows (Sarror, 1975).

Tennant et al. (1975) reported that neonatal calves
with haematocrits of 25% or less had significantly lower
serum iron values (54.1 ug/100 ml) than the values
recorded in calves with haematocrits above 25% which
had 129.2 ug/100 ml and concluded that prenatal deve-
lopment of iron deficiency as an important cause of

anaemia in neonatal dairy calves.

Wintrobe (1976) recorded the biochemical and
haematological values in anaemic cattle and reported

as 100 ug?% serum iron in anaemic cattlee.

Kaneko (1980) descriped normal serum iron values.
as 97 4+ 29 mg/dl in cattle. The serum iron values
declined in severe iron deficiency anaemia, acute phase

of inflammatory reactions, hypothyroidism and chronic
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inflammation. It was reported to get elevated in hae-

molytic anaemia, 1lron overload and liver diseases.

Prahlad singh et al. (1980) reported iron contents
in the buffalo blood in district of Rhotak, Sonepat and
Mohindergarh were 288.77 + 32.64, 247.57 4+ 27.16 and
219.65 + 11.57 respectively when 67 blood samples were
collected from 24 villages in the three districts of

Haryana between November 1976 and January 1977.

Serum iron concentration was lower in calves from
birth to 4 weeks of age than in older cattle. Total
iron binding capacity decreased while percentage satu-
ration increased with advancing age observed by Sarror

(1980) 1in 141 2Zebu cattle.

singh et al. (1980) observed significant decrease
in serum iron with 114.68 + 1.067, 118.860 + 1.452,
117.709 + 1.727, 114.343 4 1.612, and 117.5 + 1.443 on
0, 15, 30, 45 and 60 days after haematuria. Where as
it was 76.916 + 5.618, 75.694 + 4.727, 75.552 4 5,052,
74.720 + 0.975 and 72.133 + 1.29 ug/100 ml serum in
heal thy control.

Pandey et al. (1982) observed the biochemical
changes of experimentally induced nutritional anaemia
in cow. calves and recorded normal values of serum iron

as 158.21 ug%, UIBC 326.16 ug% and TIBC 483.45 ug¥.
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Serum iron levels were studied from birth to
sexual maturity in 23 Surthi buffalo calves weaned at
birth, fed colostrum 15-30 minutes after birth and
rared by appropriate management and observed that the
serum iron was higher in female calves during puberal
and maturity periods than in male calves (Devara]j

et al. 1985).

Szeplaki et al. (1985) determined serum iron
values in intensively rared Holstein Friesian (a)
and Romanion simmental nonintensively reared cattle
{b). The authors observed 36.4% in a and 37.9% and in
b farm calves suffered with normocytic normochromic
anaemia, on farm a 13.6-97% of calves had serum iron
values less than 100 ug/dl. About 5 to 55% had total
iron fixation capacity greater than 500 ug/dl in b

farm.,

Bomba et al. (1986) measured serum iron content
in 21 calves chosen from 1800 calves kept in a large
capacity calf house and observed highest serum iron
content after weaning. Individually half of the
calves had subnormal iron values at 2 weeks of age,
10% at 5 weeks. When they were fed twice daily with

milk replacer, hay, grain mix and unlimited water.
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At the age of 9 weeks the calves were allowed to wean
and were fed with hay silage anmd grain. oOut of these

calves 204 also had subnormal serum iron values.

Welchman et al. (1988) measured iron in calves
reared for veal at the start of rearing period and
at 16-20 weeks of age, which were fed with milk replacer
either alone or with straw or dry feed of varied iron
contente. The authors observed that the haemogiobin
concentrati on reached a mean value of 12.4‘1 1.1 g/4d
similar to control calves. There was no further in-
crease in haemoglobin when iron was fed indicating
that there was sufficient iron in the diet for normal

erythropoiesis.

Ghosh and Sinha (1991) while analysing various
etiological factors causing anaemia observed that
helminthic infestation was responsible for 48.57%,
deficiency due to copper cobalt and phosphorous for
31.43%, haemoprotozoan such as theileria, anaplasma
and trypanosoma for 12.17% and ectoparasites such as
ticks and mites for 7.14% of cases. Various blood
parameters like haemoglobin, PCV and TEC as were re-
ported to be 6.257 + 0.215 g/dl, 22.621 4+ 0.82% and
3.35 + 0.095 million/cmm respectively. Levels of

Plasma protein, albumin and phosphorus were not
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significantly (P«£0.01) different in anaemic animals
but levels of Fe, cu, co were significantly lower

(P<0.05) in them.
2.4.2 Blood glucose

Bansal et al. (1977) recorded blood glucose
values in experimentally inoculated T.annulata in
five male calves. The authors observed Hypoglycaemia

in all the calves throughout the trial.

Sethuraman and Rathor (1979) reported a mean
normal values of blood glucose as 46.2 + 2.1 mgk in
healthy cattle and mean values of 41.56 + 0.15 mg%
in buffaloes.

Anantwar et al. (1986) reported hypoglycaemia in
five crossbred cows which manifested clinical signs of
theileriosis assocliated with Ketosis and observed the
blood glucose values to range from 22 to 35 mg¥%. The
authors concluded that the hypoglycaemia in these cases
was responsible for the development of secondary ketosis
Treatment with oxytetracycline along with chloroguine
was effective and blood glucose levels improved when
25% of 500 ml glucose solution was given to all the

cases daily for four to five days.
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Udaysankar et al. (1986) recorded a mean tempe-
rature, pulse, respiration rates as 100.77 + 0.12,
59.33 4 0.21 and 17.5 4 0.56 respectively in healthy
cattle with a mean values of blood glucose as 42.85 +

1.17 mg%.

Yadav and Sharma (1986) estimated blood glucose
during the course of T.annulata infection in calves
and observed fall in glucose, calcium, protein, phos-

phorus, magnesium and potassium values.

Blood and Radostitis (1989) in their classical
text book of medicine descriped that the blood glucose
levels of healthy cattle as 35-55 mg¥%. There was no
mention of values of blood glucose in theileria affected

cattle.

Supba Raja et al. (1989) recorded a mean values of
blood glucose in seven crossbred cattle of Rushivalley
Farm as 41.39 + 1.03 mg%, 39.05 4+ 0.55 mg%, 43.47 +

1.12 mg% in early, mid, late lactations respectively.

Venka teswarlu et al. (1990) indicated the mean
blood glucose values as 50.45 4+ 1.05 in 7 healthy cattle
along with the mean values of PCV and haemoglobin 30.57 +

2.26 and 12.30 + 0.7 respectively.
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2.5 CLINICAL TRIAL

2.5.1 Buparvagquone

McHardy et al. (1985) tested series of hydroxy-
napthoguinones (deriﬁatives of parvagquone) and found
Buparvaguone to have cured all 13 cattle infected with
T.parva (@ 2.5 to 5 mg/kg) and all 6 infected with
T.annulata (@ 2.5 mg/kg). Parvaguone cured 9 of 10

cattle (@& 20 mg/kg).

Dhar et al. (1986) reported injection of Bupar-
vaquone (@ 2.5 mg/kg) intramuscularly on the 11th day
of infection to the experimentally infected (Hissar
isclate of T.annulata) crossbred calves along with
Livogen and Macrapin (@ 5 ml and 2 ml i/m respectively)
for 12 days. This regimen showed a promising result

in treating the povine tropical theililerijiosis.

Morgan et al. (1986) observed that a single intra-
muscular injection of Buparvaguone was much more effec-
tive than parvaguone when given to the experimentally
infected cattle with T.parva or T.annulata at the time

when first signs of illness appeared.

Dhar et al. (1987a) could not detect the theile-

rial schizonts and prioplasms in the blood smears and
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lymphnode biopsy, after 6-15 days of treatment with a
single intramuscular injection of Buparvaquone (BW 720 C)

@ 2.5 mg/kg body weight in 19 crossbred cattle infected
with bovine tropical theileriosis.

Dhar et al. (1987b) reported no fall in haemoglobin
or packed cell volume in 5 crossbred calves when simul-
taneously inoculated a single intramuscular injection of
Buparvaquone @ 2.5 mg/kg and ground up tick supernate.
They concluded that Buparvaquone may be used for chemo-
immunoprophylaxis against bovine tropical theileriosis

in neonatal bovine calves.

Banerjee et al. (1988) conducted an experiment on

15 crosspbred cattle, suffering from clinical theileriosis
in an organised farm in Calcutta and divided 15 animals
into two groups. Group A comprised of 10 animals which
were given a single I/m injection of Buparvaquone é 2.5
mg/kg while all the 5 animals of group B received a
second injection of Buparvaguone on the 6th day of first
injection. ©Out of the 10 animals of group A, temperature
of seven animals came down to normal with in 48 hrs, in
other 3 animals it took 96 hours. Temperature of group
B animals came down within 48--72 hours of second injec-

tion. Temperature of all the treated animals became ,

normal within 8-10 days.
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Dhar et al. (1988) divided 14 crossbred calves
infected with Hissar isolate of T.annulata and divided
them into two equal groups A and B. Animals of group A
were treated with Buparvaquone on day 11 PI when clini-
cal signs of theileriosis were apparent. Animals of
Group B were given haematinics daily for 12 days by
intramuscular injection in addition to Buparvaguone.
In group A 2 calves died of cerebral theileriosis and
S were clinically cured. However 4 of these 5 calves
later died of anaemia. In group B all the calves were
clinically cured and none died during one month obser-
vation period. The parasitaemia declined to 1% with
in 14 days of treatment. Haemoglobin concentration
and PCV were elevated and preinfection values were

soon restored.

Unsuren and Kurtdede (1988) treated 28 cattle
with a mean 34.6% (12-85%) parasitaemia infected with

Thelleria annulata and injected two doses of Bupar-

vaguone along with 1000 ml dextrose 5% intravenously
and 3000 I.U vitamin E, 900 mg dicalcium phosphate,
15 mg sodium selenite, 60 mg copper sulfate and 75 mg
cobalt sulfate by orally daily to three cattle, whose
general condition was poor and still had intact piro-
plasms. Of the 28 cattle, 3 died, were sent for .
slaughter and 24 were discharged in fairly good

condition.
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Bansal and sSharma (1989) while evaluating the

antitheilerial activity of Buparvaquone, given single
intramuscular injection to the calves which were already
infected experimentally with T.annulata on day 0 (group 1)
day 8 (group 2) and day 12 (group 3) post infection.
The animals in groups 4 and 5 were untreated and cha-
llenge controls respectively. All the recovered animals
from groups 1-4 were challenged with a lethal dose of
T.annulata at 6 weeks post infection and observed that
all animals were resistant to the homologous challenge
while controls showed typical antemortem and postmortem

lesions of theileriosis.

Michael et al. (1989) emphasized use of Buparvaguone
@ 2.5 mg/kg 1/m in chronically infected cattle with
T.annulata which may have dual beneficial effect of reduc-
ing the pathogenic effects of theileriosis there by
permitting resto;ation of an impaired immune system,
thus increasing resistance to other infections observed
while conducting drug trials on chronic undulating
T.annulata infection in a herd of 44 Friesian cows in

Egypte

Shastri (1989) treated 17 clinically 111 calves

with T.annulata by giving Buparvaquone @ 1 ml/20 kg

.

body weight as deep intramuscular injection. Seven of



45
the calves did not respond and died while others sur-
vived (58.8% efficacy) none of the ten calves aged
8-25 days given Buparvaguone as a preventive measure
developed the disease, while four of the six not trea-

ted developed theileriosis and died.

Dhar et al. (1990) found that in theileriosis the
haemoglobin concéntration and packed cell volume decr-
eased initially after infection but rapidly returned
to pretreatment level after treatment with single dose

of Buparvaguone @ 2.5 mg/kg body weight.

Sharma et al. (1990) divided 2 groups of 3 animals
each, which were infected with Izatnagar isolate of
T.annulata with 20% or above parasitaemia. Animals of
the 1lst group were treated with intramuscular injection
of Buparvaguone @ 2.5 mg/kg and observed decline of
parasitaemia to less than 1% within 4 days. Temperature
fell from 41°C to 39°c. Haemoglobin and PcV had fallen
to 21.5% and 17.4% in treated animals as compared to
45.,6% and 40.3% In control groupe. All animals in the
control group died of acute theileriosis on day 27 PI.

There was no mortality in treated groups.

Hashemi-Fesharki (1991) compared chemotherapeutic

value of Parvagquone and Buparvaquone against T.annulata
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infection in 159 pure and crossbred cattle. Parvaguone
treated animals recovered at the rate of 60.7% and with
Buparvagquone was 88.7% with no significant side effects.
However, there were no relapses of the disease with use

of either compound.

Sudhan et al. (1992) treated a typical case of cut-
aneous theileriosis in an advanced stage in indigenous
COW. Butalex (Buparvagquone) in two doses and Avil for
3 days. Eventhough the organisms disappeared from cir-

culation the animal succumbed to the disease.
2.5.2 oxytetracycline long acting and chloroquine phosphate

Hegde et al. (1971) reported that intramuscular
administration of Nivaguine (chloroguine sulphate)
@ 20 ml on first day and gradually reducing to 10 ml
on 3rd day in cattle with theileriosis resulted in
complete cure within 6-10 days. Supportive treatment
with brcocad spectrum antibiotics and preparations con-
taining calcium gluconate and vitamin B complex expe-

dited recovery.

Mathur et al. (1971) studiled efficacy of Nivaguine
along with Achromycin and supportive symptomatic therapy

which failed to cure acute clinical case of thelleriosis
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in Jersey bulls. While combined therapy of Herenil,
Nivagquine and Terramycin administered in initial stages
to 4 subclinical cases could result in disappearence of

protozoa from circulation.

Chhabra et al. (1972) reported for the first time
a case of theilerial infection in a buffalo besides two
Holsteéein. Friesian heifers and treated effictively with
Nivaguine and chloramphenicol with glucose saline, tonics

and haematinics,

Raoc et al. (1973) conducted drug trial on eight
ailing Jersey cattle divided into two groups of 4 animals
each. Animals of group I received 40 ml of vesadin
intravencusly and 40 ml subcutaneously for 3 days followed
by Achromycin 500 mg intramuscularly for 5 days coupled
with glucose saline. The group II received Nivaguine
20 ml and Achromycin 500 mg intramuscularly for five days.
Both the groups received lLiver extract on alternate days.
In group II blood smears.became negative for theileria
in 2 animals oy 3rd day. While in other 2 animals no
theilerial parasite could be detected after 7th day.

In group I biood smears became negative only after

3 weeks.

Avessalomov and Baenov (1977) found 973% of the cattle

recovered from theileriosis, when given antimalarial
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preparation of chloroquine phosphate @ 1.25 g/100 kg
once dally for 5-6 days along with symptomatic suppor-
tive treatment.

Laiblin and Muller (1977) reported that a therapeu-
tic dose of 15 mg/kg chloroquine diphosphate was injected
intramuscularly daily for 4 consecutive days in the
initial stage of rise of temperature could cure theile-
riosis in calves but failed to prevent the acute clinical

symptoms which sometimes resulted in deaths.

Gill et al. (1978) observed that treatment with long
acting oxytetracycline (1 or 2 doses at 20 mg/kg I/m) or
oral tetracycline (16 mg/kg body weight) for 8 days when
given to 3 months old calves infected with T.annulata on
the commenced day of infection the calves failed to react

to the infection.

Khanna et al. (1980) identified that long acting
oxytetracycline and rolitetracycline showed better res-
ponse than monectone based on the results of the three
groups of experiment comprising of six infected cross-

bred calves in each.

Rakhimov et al. (1980) recommended a combination

of Delagil (chlorogquine diphosphate ) @ 15 mg/kg body
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weight with sulfalene (INN: sulfametopyrazine) @ 20 mg/

kg along with erythromycin @ 5 mg/kg for treating the

T.annulata infection in cattle.

Tripathy (1981) found administration of 10 mg of
oxytetracycline hydrochloride intravenously (after di-
luting with equal volume of distilled water) per kg body
weight along with Berenil @ 15 mg/kg intramuscularly
which proved superior to other treatments such as oxy-
tetracycline @ 10 mg/kg intravenously. Oxytetracycline
@ 5 mg/kg I/m tetracycline along with Berenil saved the

life of animals though the recovery was slowe.

Dwivedi et al. (1984) observed that diminazene
@ 0.8 gr/100 kg body weight (2 injections at 24 hr
intervai) along with oxytetracycline @ 15 mg/kg I1I/m
(3 injections at 24 hr interval) produced better results
than diminazene or oxytetracycline alone. Where as
chloramphenicol (15 mg/kg) treated did not completely

eliminate the erythrocytic stage of infection.

Bansal and Sharma (1986) noticed single intramuscu-—
lar dose of parvaguone (@ 10 mg/kg body weight) on the
1st and 2nd days of fever protected 4 of 5 calves,
where as with long acting oxytetracycline (20 mg/kg)
underwent mild clinical reactions and recovered. But

3 of 4 control calves died.
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El Magd et al. (1987) successfully treated
T.annulata infection in naturally infected cattle by
giving Terramycin (Oxytetracycline) @ 50 mli daily I1I/V
for 3 days or 30 ml daily I/V for 5 days and found

the drug was completely effective against T.annulata

schizonts.

Prasannakumar et al. (1988) observed a single
injection of levamisole @ 7-10 ml/cow and 5 ml/heifer
intramuscularly along with five consecutive days of
treatment with oxytetracycline @ 5 mg/kg with suppor-
tive therapy (viz. Imferon, Macrabin and ferrous sul-
phate), cured all four crossbred cows and a crossbred
heifer suffering from theilerilosis. The body condition
and milk production were also significantly improved

after treatment.

Bagherwal (1989) studied the efficacy of long
acting tetracycline (Telon LA, M/S Merind, India) against
16 cases of T.annulata infection in exotic and crossbred
cattle. Telon LA was given @ 20 mg/kg with 2-3 intra-
muscular injections at 48 hrs interval and could bring
about cure while 2 crossbreds treated with 5-10 mg/kg
by the same number of injections and interval succum-

bed to infection with typical signs of theileriosis. -
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Dhar et al. (1990) studied the efficacy of a single
intramuscular injection of long acting oxytetracycline
@ 20 mg/kg along with inoculations of GUTS in a group of
crossbred calves and observed negligible clinicopatho-
logical reactions, Group B calves as control group with-
out any treatment shown mild to severe reaction result-
ingAin death of 3 of 6 calves. In group C all the infec-
ted, untreated control calves died of acute thelleriosis.
All the surviving calves of groups A and B withstood a
lethal homologous challenge given on day 30 after immu~
nisation indicating no difference in the immune status

of the surviving calves of the two groups. D 2216



CHAPTER III

3. MATERIALS AND METHQODS

3.1 MATERIALS

The present study consisted of two parts, the
first part being preliminary study on the incidence of
theileriosis in varilous parts of Andhra Pradesh based
on available records and the second part was on the
comparative efficacy of certain antitheilerial drugs
likxe Bpuparvaquone and long acting tetracycline, (Oxy-
vet LA, M/S Sarabhaili, India) in combination with chlo-

roguine (Lariago, M/S IPCA India).
3.1.1 Hospital records

To study the incidence of theileriosis among
cattle presented for treatment at Hospital, records
of treatment at the Veterinary Polyclinic, Chittoor:
College and City Veterinary Hospitals, Tirupati and
Ambulatory Clinic, Thondawada were thoroughly screened

to find out the incidence for the years 1986-91.

3.1.2 Farm records

In order to f£ind out the incidence of theileriosis
in the farm all the records of Indo-Swiss Project,
Visakhapatnam and Cattie Farm, Lam, Guntur were scréened

for the years 1986-91.

52
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3.1.3 Clinical cases

Thirteen clinical cases of theileriosis were
selected and divided randomly into two groups, the
lst group consisting of 7 animals which were treated
with Buparvaguone and the second group consists of
6 cows were treated with long acting tetracycline

(Oxyvet LA) in combination with chloroquine (Lariago).
3.1.4 Collection of materials

Blood samples were collected from Jugular vein
under aseptic condition using a 16 gauge hypodermic
needles. About 3 ml of blood was collected into a
dry glass vial containing disodium EDTA at the rate
of 1 mg/ml of blood. The blood was mixed gently after
replacing the cap and was used for the estimation of
haematological parameters. And another 2 ml of blood
was collected in a vial contain sodium fluride as a
anticoagulant (10 mg/ml of blood). The sample was
mixed gently after replacing the cap and used for esti-

mation of blood glucose.

For separation of serum about 10-15 ml of blood
was collected aseptically from all the animals indivi-

dually in separate sterile test tubes.
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Immediately after collection the samples were

kept in a slanting position and were allowed to clot
at 37°c for half an hour. After this the samples were
kept in refrigerator to fécilitate the retraction of
clot and the serum samples were separated by decanting
and centrifuging at 2000 rpm for 20 mtm to remove the
residual blood cells. Duplicate sera samples were pre-
pared from all the positive animals and one portion was
processed on the day of collection and the other was
stored in sterile screw capped vials and were kept in

freezing chamber till use.
3.1.5 Therapeutic agents

The following drugs were tried in treating the

thelleriosis in cattle:

1. Buparvaquone (M/S Beecham Laboratories, UK)
40 ml vial containing 50 mg of 2-hydroxy-3
(Trans-~4-butyrcytohexy) methyl 1-4-napthoguinone

per 1 ml.

2. Lariago (IPCA Laboratories Ltd., Bombay) 30 ml
vial containing 64.5 mg of chloroguine phosphate

equivalent to 40 mg of chloroquine base per 1 ml.

3. Oxyvet LA (Sarabhaili Chemicals, Baroda) 30 ml vial

containing 200 mg of Oxytetracycline per ml,
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3.2 METHODS

3¢42.1 Incidence of Theileriosis
3e2e1lel Incidence in Hospitals

Incidence in Hospitals were analysed among the
total number of bovine cases presented ror treatment
and cases suffering trom theileriosis was determined.
The data were analysed with relation to year, insti-
tution, month, breed from cases recorded for last few
yvyears and actual cases handled were considered toge-

ther.
3.2.1.2 Incidence in Farms

Incidence in farms have been calculated 4in
relation to the total number of bovine population
pre-sent in that farm during the respective pericds

of study.
3.2.2 Clinical examination

All the cattle admitted into the Hospital were
thoroughly subjected to preliminary general and de-
tailed clinical examination like recording the tempe-
rature, pulse, respiration, conjunctival mucous mem-

brane, rumen motility and palpation of lymphnodes,
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Once the animal 1s identified as suffering with pyrexia
such animals blood smears prepared from the earveins
were routinely stained by Giemsa‘®s method and examined
by light microscopy for the presence of intracellular
thellerial organism. The clinical material were collec-
ted for the laboratory examination as detaililed under

cwllection of materials.
3.2.3 Haematological methods
3.2.3.1 Total erythrocyte count (TEC)

Erythrocytes were counted by using modified double
Neubauers chamber (Schalm et al. 1975) and expressed in

millions per cubic millimeter.
3.2.3.2 Packed cell volume (PCV)

The packedcell volume was estimated by microhae-
matocrit method as described by Schalm et al. (1975)
using microhaematocrit centrifuge (Remicentrifuge) and

expressed as percentage.
3.2.3.3 Haemoglobin (Hb)

The haemoglobkin content of the blood was estimated
using acid hematin method (Schalm et al. 1975) and ex-

pressed as grams percent,



57
3.2.3.4 Total leucocyte count (TLC)

Leucocytes were counted using modified double
Neubauers chamber (Schalm et al. 1975) and expressed

in thousands per cubic millimeter.
3.2.4 Biochemical methods
3.2.4.1 Estimation of serum iron

The estimation of serum iron was carried by the

method of walker as described by Kolmer et al. (1959).
3.2.4.1.1 Preparation of glassware

All the glassware including reagent bottles,
plpettes, volumetric flasks and syringes were thoroughly
washed geveral times with tap water and then with double
distilled water to make them iron free so as to avoid

possible iron contamination.
3.2.4.1.2 Preparation of reagents

Standard iron solution was prepared by dissolving
0.700 g of crystalised ferrous ammonium sulfate (BDH,
Analar) in 50 ml of distilled water to this 20 ml of 10%
sutLfuric acid (Merk, GR) was added. This was warmed
slightly and to this N/1l0 potassium permonganate solution

(sarabhal chemicals GR) was added a drop at a time with
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stirring until a faint permanent pink coior was obtain-
ed which remained at iLeast for 30 seconds after stirr-
inge. The soiution was cooled to room temperature and
transferred quantitatively to one litre voiumetric flask
ditituted to the mark with double distilled water and
mixed well. The standards were stored in a tightly
stopped bottles. Each ml of this solution contained
0.1 ug of iron.

Potassium persulfate solution was prepared by taking
7 gm of potassium persulfate (Quantigens, AR) into 100 ml
volumetric flask to which double distilled water was
added slowly upto the mark. The flask was shaken and
allowed to stand for few hours. In this way a saturated
solution of potassium persulfate was prepared in which
the salt settled to the bottom Qill get dissolved to
replace the lost persulfate, if any as a result of slow
decomposition. The supernatent solution was therefore

used,

Potassium thiocynate soclution was prepared by
taking 146 g of potassium thiococynate (Loba chemicals,
GR) in a S00 ml volumetric flask. The salt was dissol-
ved and was diluted to the mark using double distilled
water. The solution was filtered and acetone (extrg
grade Sarabhai Chemicals) was added to assist in pre-

servation.
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3.2.4.1.3 Test procedure

Into each of the 25 ml volumetric flask 2 ml of
clear, non-haemolysed serum was taken and labelled as
unknown. 1.5 ml of concentrated sulfuric acid (Merk, GR)
was carefully added with gentle shaking. Into another
volumetric flask labelled as blank 1.5 ml of comxentrate
sulfuric acid was pipetted out. One glass bead was put
into each of the volumetric flasks to prevent spurting
while sample were digested over a sand bath. When the
contents were charred the flasks were allowed to cool
and 0.5 ml of 30% hydrogen peroxide (M/S Merk'®'s) was
added to the contents and the flasks drop by drop and
were reheated. The hydrogen peroxide has added repea-
tedly, heating as often as necessary to produce a soclu-
tion, which remained clear and colourless even after
heating, usually 3-4 additions were needed for each
sample. Then the contents were cooled and the volume

was made upto 20 ml using double distilled water.

In another 25 ml volumetric flask labelled as stan-
dard exactly 0.5 ml of iron standard sclution was pipe-
tted and 1.5 ml of concentrated sulphuric acid was added.
The contents were diluted to 20 ml with distilled water.
One ml of potassium persulfate was added to each flask

and mixed thoroughly. Four ml of potassium thiocynate
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was added later and mixed well. The optical density
of the standard and unknown were read against blank in

a ELICOcl-24 spectrophotometer at 540%°nm.
3.2.4.1.4 Calculation

Reading of standard 100 ug of iron per
Reading of unknown x 0.05 x 2~ ¥ 100 ml of serum

In the event blank, unknown and standard tubes were
read against a tube containing distilled water set at
zero, the reading of the blank or control was substrac-
ted from both standard and unknown.

25 x corrected reading of unknow
corrected reading of standard

= ug of iron per 100 ml serum
3.2.4.2 Estimation of blood glucose

The glucose content of blood was estimated as per
the method of Folin and WU (1920) described by Oser (1965)

the procedure was as follows.

3.2.4.2.1 Preparation of reagents

Alkaline copper solution was prepared by dissolving
40 g of pure anhydrous sodium carbonate (BDH, Analar) in
400 ml of double distilled water in a litre flask to
this 7.5 g of tartaric acid (BDH, Analar) was added and

mixed well to dissolve. The volume was made upto one
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litre with double distilled water, after dissolving

4.5 g of copper sulphate (Sarabhai Chemicals, GR).

Sulphuric acilid N/12 sclution was prepared by
addition of 2.5 ml of concentrated sulphuric acid
(Sarabhai Chemicals, GR) to a litre of distilled

water.

Ready to use scolution of phosphomolybdic acid 10%
sodium tungstate and standard glucose containing 10 mg

of glucose per ml (M/S Glaxo Chemicals BDH) were used.

3e2e4.2.2 Test procedure

For preparation of the protein free filtrate 1 ml
of blood was added slowly into a mixture of 8 ml of N/12
sulphuric acid and 1 ml of 10% sodium tungstate into a
test tube. Mix well the test tube and allowed to stand
for 10 minutes at room temperature. Then it was filtered
through whatman No 1 filter paper. Into a set of Folin
WU sugar tubes lapelled as blank, unknown and standard
2 ml of water, 2 ml of protein free filtrate and 2 ml of
working standard sugar 0.2 mg/ml solutions were pipetted
out. Exactly 2 ml of alkaline copper solution was added
to all the tubes and were transformed to a rapidly boil-
ing water bath, heated for B minutes, then cooled under

running tap water. To each tube 2 ml of phosphomolybdic
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aclid was added. After one minute distilled water was
added upto 25 ml mark and mixed well,

The optical density of standard and unknown were
read against blank in systronic model III photoelectric

colorimeter at 420 mu, using wide range blue filter.

3.2.4.2.3 Calculation

0.D of unknown x 0.4 x 100 _ mg of glucose per
0.D. of standard © 2 100 ml of bioocd

3.2.5 Clinical trials

A total number of 13 clinical crossbred animals
which are presented at veterinary Polyclinic, Chittoor,
exhibiting high fever (103-107°F) anorexia, enlarge-
ment of superficial lymphnodes and blood smears positive

for theileria were randomly divided into two groups.

Fifteen animals which were healtny and negative
for blood protozoa were taken as healthy controls.
Haematological, biochemical observations in them were

recorded.
3.2.5.1 Treatment with Buparvaguone

In group A all the clinical crossbred animals are

given one deep intramuscular injection of Buparvaguodone
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(M/S Beecham Laboratories, UK) with the chemical name
of 2-hydroxy-3 (Trans—4-butyrcyclo-hexy) methyl 1-4-
napthoquinone which contain 50 mg of the above compound
per milli litre was given at the rate of 1 ml per 20 kg
body weight (i.e. 2.5 mg/kg) of Buparvaguone as a
treatment.
3.2.5.2 Treatment with oxytetracycline .long acting and
chloroquine phosphate

All the ailing animals in group B were treated with
Oxyvet LA (Sarabhai Chemicals, Baroda) at a dose rate of
20 mg/kg body weight as a deep intramuscular injection
and Lariago (IPCA Laboratories Ltd., Bombay) at the rate
of 15 mi, 10 ml, 5 ml on three consecutive days. Blood
samples were collected after the blood smear of the
animal become negative for theileria along with allevia-

tion of clinical symptoms.

The owners were advised to keep the animals pre-
ferably under hygienic conditions of management,. Animals
of both in the treated groups were kept under observa-
tion and eclinical examination for 20 days. The bioche-~
mical and haematological examination of blood was

carried out on the 12th and 20th day of post infection.

The efficacy of the drug was recorded on the basis

of numper of animals found free of infection as determined
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by blood smear examinations and percentage reduction

of parasitaemia of different post treatment levels.
3.2.6 Statistical analysis

Statistical analysis was carried out using the
procedure as prescribed as per Snedeqor and Cochran
(1967). The mean and standard error of all the groups
of animals for each parameter were calculated. The
control values of different parameters were compared to
those of before and after treatment values using

student 't*' test.



CHAPTER IV

4. RESULTS
4.1 INCIDENCE

A perusal of the case records and out patient
registers of tour hospitals i.e., Veterinary Polyclinic
(VPC), Chittoor; City Veterinary Hospital, Tirupati:
College Hospital, Tirupati and Ambulatory Clinic,
Thondawada tor the years 1986 to 1991 revealed that
out of a total of 62018 white cattle admitted ror
treatment 590 were cases of theileriosis giving an
overall incidence of 0.95% among the sick animals
presented for treatment in all hospitals. The records
of two organisea farms i.e., Cattle tarm, Lam, Guntur
and Indo-=Swiss Project, Visakhapatnam for the same
pericd i.e., 1986 to 1991 revealed the overall
incidence of thelileriosis as 4.56%. The incidence
of theilleriosis institutionwise and yearwise are

presented in tables 1 to 6 and 9 Ficure 1.
4.1.1 Yearwise incidence

The yearwise incidence of theileriosis in all the
four hospitals and two organised farms from the years
1986 to 1991 was presented in table 1 to 4 and 6, 7
regspectively, Figues 1 and 2.

65



66
4.1.1.] Yearwise incidence in clinics

Analysis of the data with respect to different
years revealed no incidence of thelleriosis among the
indigenous cattle presented for treatment at all the
centres during the period from 1986 - 91 except Veteri-
nary Polyclinic, Chittoor which recorded an incidence
of 2.68%4, 0.42%, 2.96%, nil, 3.7% and 7.38% respec-
tively for the years 1986, 87, 88, 89, 90 and 91.

During the year 1986 the incidence of theileriosis
as calculated against total number of white cattle,
crossbred cattle, crosspred cattle with pyrexia and
total number of white cattle with pyrexia attended for
treatment was 0.79%, 1.57%, 15.86% and 10.64% at VPC,
Chittoor, 0.04%, 0.19%, 8.33% and 4.54% at City Veteri-
nary Hospital, Tirupati 0.29%, 1.85%, 27.27% and 9.37%
at College Hospital, Tirupati, 0.096%, 0.23%, 11.11%

and 5.55% for Aambulatory Clinic, Thondawada.

During the year 1987 the incidence of theileriosis
with respect to total number of cases presented was 1.79%,
0.13% and 0.25% at VFC, Chittoor; City Veterinary Hospital,
Tirupati and the Ampbulatory Clinic, Thondawada respectively
Among crossbred animals with pyrexia the incidence during
1987 was maximum of 20% at VPC, Chittoor followed by 11.76%
at Aampulatory Clinic, while no incidence was recorded

at College Hospital, Tirupati.



Table 1 Yearwise incidence of theileriosis among animals presented for treatment at Veterinary

Polyclinic, Chittoor from 1986 to 1991,

Year Total Number of Theileria +ve cases % incidence of theileriosis with
relate to _
White Cross Indi- CB  White Cross Indi- Total White (B Indi- (B  Tota

cattle bred genous cattle cattle bred genous cases cattle cattle genous cattle case:

cattle cattle with with cattle with with
with  pyrexia pyrexia with  pyrexia pyre

pyrexia pyrexia
| 23 4 5 § 1 8 9 10 11 13 14
1966 5000 2292 149 227 36 36 ¢ 40 0,79 1,57 2,68 1586 10,6
1987 4806 2592 235 425 660 85 | 86 1,79 3,28 0,42 20,00 13,0
1968 5182 2824 270 398 668 65 8 T L4l 23 2,9% 1633 10,9
1989 5011 2485 259 457 76 M 0 5 1,08 17 0.0  11.82 7.§
1990 4528 2264 216 332 548 @4 8 % 208 LM 370 5,30 16
1991 4856 2890 149 442 591 M8 1l 159 %21 5.2 8 1348 26,9

Grand

20473 15347 1278 2281 389 4T 3 S04 L0 307 .50 20,69 14,1

Total

YT YL Ll



Table 2; Yearwise incidence of theileriosis among animals presented for treatment at

City Veterinary Hospital, Tirupati from 1986 to 1991,

Years Total Number of Positive cases % Incidence of theileriosis
‘ . . with relate to
¥hite Cross 1Indie Cross White Crossbred Total White Cross Crossbred White
cattle bred genous bred  cattle cattle bred  cattle cattl
cattle cattle cattle with cattle with with
with  with  pyrexla pyrexia  Pyrexi
pyrexia pyrexia
2 3 4 5 6 7 8§ 9 10 11 12
1986 2241 521 10 12 22 1 1 0,04 0,19 8,33 4,54
1987 2365 701 25 49 " 3 3013 0.43 6,12 4,08
1988 .3506 927 8 11 19 0 0 00 0,0 0.0 0.0
1989 4119 864 18 29 47 4 4§ 0.1 0,46 13,79 8,51
1990 4779 1003 32 36 68 6 6 0.2 0,60 16,66 8.8
1991 4509 94l 42 34 76 5 5 01 0,53 14,70 6,58
6rand jer0 4957 135 (M 306 19 190,09 038 111 620
Total

NB: There were no positive cases among indigenous cattle,



Table 3: Yearwise incidence of theileriosis among animals presented for treatment at College

Hospital, Tirupati from 1986 to 1991,

Years Total Number of Positive cases % Incidence of theileriosis
with relate to
White Cross 1Indi- Cross White  Crossbred Total White Cross Crossbred White
Cattle bred  genous bred  cattle cattle bred  cattle cﬁﬁle
cattle cattle cattle with cattle with " oxl
with  with  pyrexia pyrexia Py
pyrexia pyrexia
2 3 4 5 6 8 10 11 12
1986 1016 162 21 11 32 3 3 0,29 1,85 .07 9.37
1987 904 Ly 3 -- 3 0 0 0.0 0,0 0.0 0.0
1988 893 9 2 2 3 2 2 0,22 2,53 100,00 .45
1989 780 110 19 i 26 2 2 0,26 1.82 28,57 1.69
1990 823 81 2 15 3 7 1T 0,85 8.64 46,67 19,44
1991 987 264 16 4 58 2 20423 83 .38 3.9
Grand s 733 109 M 186 36 36 0.6 491 4675 19,35
Total

NB: No positive case was encountered in indigenous cattle,



Table 43 Yearwise incidence of theileriosis among animals presented for treatment at
Mmbulatory Clinic, Thondawada from 1986 to 1991,

-----

Years Total Number of Pod tive cases % Incidence of theileriosis
with relate to
White Cross Indi~ Cross White Crossbred Total White Cross Crossbred White
cattle bred gemous bred cattle cattle bred  cattle ca&le
cattle cattle cattle with cattle with M
with  with  pyrexia pyrexia  Prrexia
pyrexia pyrexia
1 2 3 4 5 6 7 8 9 10 11 12
1986 1033 440 9 9 18 1 1 0,09 0,23 1.1 5.58
1987 809 270 9 17 26 2 2 0,25 0.74 11,76 N
1988 1108 480 29 40 69 1 T 0,63 1.46 17,50 10,14
1989 1011 436 17 16 53 12 12 1,19 275 33.35 22,64
1990 806 298 5 19 24 4 4 0,50 1,34 21,05 16,67
1991 8% 365 1 29 36 5 5 058 L6 1.4 13.89
Grad oor 9 76 150 26 3 N0 LS 0.6 1.0
Total

NB: No positive case was encountered in indigenous cattle,




Table 53 Overall yearwise incidence of theileriosis among ‘animals presented for treatment in various
hospitals from 1986 to 1991,

Year Total Number of Theileria +ve cases % incidence of theileriosis with
‘ relate to

White Cross Indi- (B White Cross Indl- Total White CB  Indi- (B Total

cattle bred genous cattle cattle bred genous cases cattle cattle genous cattle cases

cattle cattle with with cattle with  with
with  pyrexia pyrexia with  pyrexia pyrexia
pyrexia pyrexia
1 23 4 5 6 1 8 g 10 11 13 14

1986 9380 3415 189 259 448 4l 4 5 048 1,20 212 15,83 10,04
1987 8884 3600 272 491 763 90 1 9 1,02 5 0,37 1833 11,93
1988 10689 4310 336 §51 787 4 g8 82 077 L7 2,38 1641 10,42
1989 10921 3895 313 529 842 N 0 72 0.66 1,85 0,0 13,61 8,55
1990 10936 3646 274 402 676 101 8§ 109 0. | 47T 292 25,12 16.12
1991 11208 4460 214 547 761 180 1191 L7 404 5,04 32,9 25,10

Grand62018 23326 1598 2679 4277 558 32590 0,95 2,39 2,00 20.83 13,79
Total

TL
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Table 6: Yearwise incidence of theileriosis in cattle farm, Lam, Guntur from 1986 to 1991,

Years

1986
1987
1988
1989
1990

1991

Average

% Incidence of theileriosis with
Total No. of relate to '

White cattle  Crossbred cattle

white cattle Crossbred Theileria
present in cattle  positive cases pres;g;nin the prese;ia: n’;‘n the
the farm present in identified in
the farm  the fam
(crossbred)*
6
59 184 1 0.17 0.54
478 73 N 15,06 98,63
556 183 0 0.00 0.00
428 158 69 16,12 43,67
538 186 7 1,30 31.76
691 391 0 0.00 0.00
547.5 195,83 24,83 4,56 12,6

+ There was no incidence in the indigenous cattle.

€L



Table 7: Yearwise incidence of theileriosis in Indo-Swiss Project, Visakhapatnam

from 1986 to 1991,

% Incidence of theileriosis

Years Total No, of with relate to

White cattle Crossbred cattle Theileria White cattle Crossbred cattle

present in  present in the  positive cases  present in the present in the

the Famm Famm {dentified in Famm Farm
the fam
(crossbred)*
1 2 3 4 5 6

1986 325 133 33 10,15 24,81
1987 335 92 51 15,22 55,43
1988 310 119 8 2,58 6,72
1989 331 180 - 0,00 0,00
1990 390 25 . 0,00 0,00
1991 i 214 - 0.00 0,00
Average 333,67 163,83 15,33 4,59 9,36

* There was no incidence in the indigenous

cattle

vL



Table 83 Overall yearwise incidence of theileriosis in both organised farms from 1986 to 1991

% Incidence of theileriosis

Years Total No, of with relate to
White cattle Crossbred cattle Theileria White cattle  Crossbred cattle
present in  present in the positive cases  present in the present in the
the Farms Farms identified in Farms Farms
the Fams
(crossbred)
1 2 3 4 5, 6
1986 919 317 34 3.7 10,73
1987 813 165 123 15,13 74,55
1988 866 302 8 0,92 2,65
1989 759 338 ' 69 9.09 20,41
1990 928 431 7 0.75 1,62
1991 1002 605 - 0.00 0,00
Average 881,16 359.67 40.17 4,56 11,17

* There was no incidence in the indigenous cattle

SL



Fig.2 OVERALL YEARWISE INCIDENCE OF THEILERIOSIS IN THE
ORGANISED FARMS DURING 1986 TO 1991
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During the year 1988 incidence of theileriosis
as against total number of cattle, crossbred cattle,
crossbred cattle with pyrexia and total number of
white cattle with pyrexia was 1.41%, 2.3%, 16.33% and
10.93% at VPC, Chittoor, 0.22%, 2.53%, 100% and 6.45%
at College ﬁospital and 0.63%, 1.46%, 17.5% and 10.14%

in Ambulatory Clinic respectively.

During the year ‘1989 the incidence of theileriosis
in white cattle varied from 0.1% at City Veterinary
‘Hospital to a maximum of 1.19% at Ambulatory Clinic,
Among the crossbred cattle with and without pyrexia
the jincidence was 2.17% and 11.82%, 0.46% and 13.79%,
1.82% and 28.57%, 2.75% ana 33.33% at VPC, City Veteri-
nary Hospital, College Veterinary Hospital and Ampu-

latory Clinic, respectively.

In the year 1990 the incidence of theileriosis in
crossbred cattle wvas 3.71%, 0.6%, B.64%, 1.34% as
against 25.30%, 16.66%, 46.67% and 21.05% in crossbred
animal with pyrexia attending for treatment at VPC,
City Veterinary Hospilital, College Hospital and Ambu-

latory Clinic respectively.

The incidence of theileriosis was 3.,27%, 5.12%,

33.48% and 26.90% in VvVPC, 0.11%, 0.53%, 14.7% anad
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6.58% in City Veterinary Hospital, 2.23%, 8.33%, 52.38%
and 37.93% in College Hospital, 0.58%, 1.36%, 17.24%
and 13.89% in Ambulatory Clinic with regard to the total
number of white cattle, crossbred cattle, crossbred
cattle with pyrexia and white cattle with pyrexia atten-

ded for treatment during the year 1991.

The overall incidence of thelleriosis in white
cattle, crossbred cattle, indigenous cattle with pyrexia,
crossbred cattle with pyrexia and white cattle with
pyrexia was 0.95%, 2.39%, 2.0%, 20.83% and 13.79% respec-
tively (Table 5).

4.1.1.2 Yearwise incidence in farms

The yearwise incidence of theileriosis in cattle
farm, ILam depicted in table 6. In this farm the popu-
lation of white cattle varied from 428 during 1989 to
691 in 1991 with an average of 547.5 per year. There
was no incidence of theileriosis in any indigenous
cattle during any year under report. Among the cross-—
bred cattle as many as 72 out of 73 animals were affec-—
ted with a percentage of incidence of 98.63% during the
vyear 1987, while during the next year i.e., 1988 the
incidence became nil. During the year 1989 the inci-
dence in crossbred cattle was 43.67% which declined Eo
3.76% during 1990 and was free of this disease for the

year 1991,
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The incidence of theileriosis for the years from
1986-.91 at Indo-Swiss Project, Visakhapatnam has been
presented in table 7 the total number ot white cattle
varied from 310 to 390 while the crossbred population
varied from 92 to 245 during different years. The
maximum percentage of incidence in crossbred cattle
during 1987 was i.e., 55.43%. During the previous
vyear i.e., 1986 the incidence was at 24.81%. For the
year 1988 the incidence declined to 6.72% and it was
free from theileriosis dufing the subsequent three
years. The combined picture of the incidence of
theileriosils in both the farms presented in table 8
and Fig 2. There was no incidence in both farms in‘
indigenocus cattle and also in crossbred cattle during
1991. In the crossbred cattle the maximum incidence
of 74 .55% was recorded during 1987 while it was 2.65%
and 20.41% during the supbsequent 2 years followed by
1.62% for the year 19390.

4.1.2 Centrewise incidence

The centrewise incidence for the four hospitals

and two organised farms are presented in tables 9, 6

and 7.
4.1.2.1 Centrewise incidence in cliniés

Centrewise incidence of theileriosis at Veterinary

Polyclinic, Chittoor; City Veterinary Hospital, Tirupati;



Table 9; Centrewise incidence of theileriosis among animals presented for treatment at various
hospitals during 1986 to 1991,

Centre

Total Number of

Theileria 4ve cases

% incidence of theileriosis with

relate to

White Cross Indi- CB White Cross Indi- Total White
cattle bred genous cattle cattle bred genous cases cattle cattle genous cattle cases

cattle

2 3

Vety,
Poly
Clinic,
Chittoor.

City
Vety.
Hospital,
Tirupati,

College
Hospital,
Tirupati.

Atbula-

tory
Clinic,
Thondawada.

29473 15347

21519 4957

5403 733

5623 2289

Grand Total

Hospitals. 62013

cattle with with

with pyrexia pyrexia

pyrexia
4

5 6

1278 2281 3559
135 171 306
109 17 186
76 150 226
1598 2679 42N

47

19

36

3

558

R

32

504

19

36

k)|

590

10

LN

0.09

0.67

0,55

0,95

CB

1

3.0

0.38

4,91

1,35

2,39

Indi~ CB Total

cattle with  with
. With  pyrexia pyrexia
pyrexia
12 13 15
2.5 20,60 14,16
0,0 111 6.2
0.0 46,75 19,35
0.0 20.67 13,72
2,0 20,9 13,7
®
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College Hospital, Tirupati and Ambulatory Clinic, Thon-
dawada during the period 1989-.91 is presented in table 9,
The percent of theileriosis as calculated against total
number of white cattle, crossbred cattle and number of
crossbred cattle with pyrexia attended for treatment

was 1.71%, 3.07%, 20.69% and 14.16% in Veterinary Poly-
clinie, Chittoor, 0.09%, 0.38%, 11.11% and 6.2% in

City Veterinary Hospital, Tirupati; 0.67%, 4.91%, 46.75%
and 19.35% in College Hospital, Tirupatl; 0.55%, 1.35%,
20.67% and 13.72% in ambulatory Clinic, Thondawada res-
pectively. As can be seen from table 9 there was no
incidence of theileriosis among indigenous cattle at all
the clinics except polyclinic. The maximum incidence

of 1.,71% for white cattle was recorded at VPC, Chittoor
while it was minimum with respect to City Veterinary
Hospital 0.09%. As regards incidence of theileriosis

in crossbred cattle and crosspbred cattle with pyrexia
maximum values were attained in College Clinic 4.91%

and 46.75% respectively. The average percent of thei~
leriosis in crossbred cattle with fever varied from

11-21% in the remaining three clinics.
4.1.2.2 Centrewise incidence in farms

Centrewise incidence of theileriosis at cattle farm,

Lam, Guntur and Indo-Swiss Project, Visakhapatnam during
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the period 1986-91 is presented in table 6 and 7. When
the percent of theileriosis as calculated against ave-—
rage white cattle, crossovred population present in the
farms it was found to be 4.56% and 12,6% in cattle farm,
Lam at Gunturjsy 4.59% and 9.36% in Indo-Swiss Project,
Visakhapatnam respectively. As can be seen from the
tables there was no incidence of theileriosis recorded

in the indigenous cattle present in the both farms.

4.1.3 Monthwise incidence

In order to calculate the monthwise incidence the
number of cases during a particular month of individual
years and cumulative of all the 6 years was added sepe-
rately with respect of each institution (Tables 10-15,
Figures 3 and 4). The data were also analysed in
detall with respect of monthwise occurrence of theile-

riosis at various hospitals and farms seperately.
4.1.3.1 Monthwise incidence in clinics

In indigenous cattle with pyrexia the incidence
could be recorded only during July to September while
the incidence in crossbred cattle was maximum during
November (42.85%) followed by May (31.82%) in 198B6.
But there was no incidence during February, June and .

July.

During the year 1987 in the hospitals the highest

incidence was recorded during July (2.83%), July (6.69%)



hospitals during 1986,

Months Total Number of Theileria 4ve cases % incidence of theileriosis with
relate to
White Cross Indi- CB  White (Cross Indi- Total White CB  Indi- CB  Totd
cattle bred genous cattle cattle bred genous cases cattle cattle genous cattle cases

cattle cattle with with cattle with  with
with pyrexia pyrexia with pyrexia pyrexia
pyrexia pyrexia

2 3 4 5 6 1 8 g 10 1. 12 8 14

January 776 250 13 28 41 4 0 4 0,52 1,60 0,00 14,29 9.7
February 751 212 17 11 28 0 0 - 0,00 0,0 0,00 0.00 0,00
March 186 222 19 24 43 3 0 3 038 1,35 0,00 12,50 6.98
April 69¢ 223 U4 10 24 2 0 20,29 0.9 0.00 20,0 8,33
May 756 303 8 30 1 0 7093 231 0,00 31,82 23,3
June 801 350 5 17 2 0 0 0 0,00 0,00 0,00 0.00 0.00
July 7% 2% 1 10 2 0 2 2 0.26 0,00 18,18 0.0 9,52
August 786 323 20 i1 51 3 1 4 0.1 0,93 5,00 5.88 7.84
Septemper 758 314 11 28 39 1 1 g8 105 2.23 9,09 250 20.51
October 892 3% 48 60 108 11 0 11 123 278 0,00 18,33 10,19
November 752 187 13 1 20 3 0 3 0,40 1.60 0,00 42,85 15,0

December 873 340 10 1 A l 0 1011 0,29 0,00 9.09 4.7
Grand 9380 3415 189 259 448 4l § 4 048 1,20 2,12 15,83 10,04

Total

€8



Table 113 Monthwise incidence of theileriosis among animals presented for treatment in various
hospitals during 1987,

Months Total Number of Theileria 4ve cases % incidence of theilsriosis
with relate to
White Cross Indi- (B  White Cross Indi- Total White CB  Indi- CB  Total
cattle bred genous cattle cattle bred genous cases cattle cattle genous:cattle cases

cattle cattle with with cattle with  with
with pyrexia pyrexia with pyrexia pyre-
pyrexia pyrexia xia
1 2 3 4 5 6 1 8 9 10 11 12 13 14
January 732N 9 17 26 0 0 0 00 0,0 0.0 0.0 0,0
February 668 232 14 10 24 0 0 ¢ 00 00 0.0 0.0 0,0
March 614 27 9 L 33 1 0 1 0,6 0.46 0.0 4,17 3,03
April 665 287 2 47 68 6 0 6 0,90 2.09 0.0 12,7 8,82
May 742 293 18 58 76 10 0 10 1,35 3.41 0.0 17.24 13,15
June 685 290 33 26 59 16 0 16 234 5,5 0,0 61.54 27,12
July 7 329 39 67 106 22 0 2 283 6,69 0.0 32.84 20,75
August g7 A 58 79 9 0 9 1.03 239 0.0 15,52 11,39
September 806 389 42 80 122 14 0 4 1.7 360 0.0 17.50 11,47
October 704 308 42 50 92 8 0 8 L4 2.60 0.0 16,00 8,70
November 717 266 22 25 47 2 0 2 0,28 0.75 0.0 8,00 4,25
December 862 335 2 29 kDl 2 1 3035 0,60 50,0 6,9 9.68
Grad  goey 3600 272 491 763 90 90 L0225 0.7 18,33 11,93

Total

re



Table 12: Monthwise incidence of theileriosis among animals presented for treatment in
various hospitals during 1988,

Months Total Number of Theileria 4ve cases % incidence of theileriosis
with relate to

White Cross Indi- CB White Cross Indi- Total White CB  Indi- CB Total
cattle bred genous cattle cattle bred genous cases cattle cattle genous cattle cases

cattle cattle with with cattle with with
with pyrexia pyrexia with pyrexia pyre-

pyrexia pyrexia xia

1 2 3 4 5 6 7 8 9 10 11 12 13 14
January 863 346 15 14 29 4 1 5 0,58 1,16 6,67 28,57 17,4
February 775 277 7 8 35 5 0 5 0.65 1,80 0.0 17.86 14,28
March 757 295 29 18 47 1 I 432 2,37 10,34 38.89 21,29
April 823 298 12 60 72 16 0 16 1,94 5,37 0.0 2667 22,22
May 870 430 2 44 66 8 2 10 1.5 1.86 9,09 18.18 15,15
June 908 407 48 41 89 6 1 T 0,77 147 2,08 14,63 7.86
July 97 381 22 2 94 5 1 6 0.62 1,31 4,5 6,94 6,38
hugust 980 420 51 30 8l 3 0 3 031 07 0.0 20 3,7
September 985 389 65 52 117 7 0 7 071 1.80 0.0 13,46 5,98
October 1005 413 ) 42 66 3 0 3030 073 0,0 T.14 4,54
yovember 919 319 3 A 54 6 0 6 0.65 1,9 0,0 28,57 11.11
December 837 335 8 9 % 4 0 4 0.48 1,19 0,0 13,79 10.81

Grand

Total 10689 4310 336 451 787 4 8 82 0.7 1.72 238 16,41 10.42

<8



Table 13;

Monthwise incidence of theileriosis among animals presented for treatment in various
hospitals during 1989,

-t

September 1014 397 50 62 112 11

L0827 000 1M 9,82

Months Total Number of Theileria 4ve cases % incidence of theileriosig
with relate to
White Cross Indi- CB white Cross Indi- Total White CB  Indi- (B  Total
cattle bred gencus cattle cattle bred genous cases cattle cattle genous cattle cases
cattle cattle with  with B cattle with - with
with pyrexia pyrexia with pyrexia pyre-
pyrexia pyrexia xia
1 2 3 4 5 6 7 8 9 10 11 12 13 14
January 799 32 2 27 48 4 0 ¢ 0,50 1,28 0.0 14.81 8,33
Pebruary 744 350 17 24 41 1 0 1 013 0,29 0,0 4,17 2,44
March 918 392 17 47 64 5 0 5 0.5¢ 1,27 0.0 10,64 7,81
April 805 314 2 37 58 10 0 10 1,24 3,18 0.0 27,03 17.24
May 893 289 26 63 89 11 0 111,23 3,80 0.0 17.46 12,36
June B¢ 303 15 29 44 2 0 2 0,23 0,66 0.0 6.90 4.54
July 1009 34 %2 41 73 8 0 8 079 239 0.0 19.51 10.96
August 1122 378 58 68 126 4 0 4 0,36 1,06 0,0 .590 3,17
0
0
0
0

October 910 2% 23 56 79§ 5055 L0 0.0 8.93 633
Yovemler 873 8 2 12 53 0 0 0.0 0.0 0.0 0.0 0.0
December Y6 48 1 4 5 11 L1 443 0.0 2.5 20,0
Sl gl s M3 S e T 0 M 066 LE 00 1L 85

b2 -4



Pable 14; Monthwise incidence of theileriosis among animals presented for treatment in various

hospitals during 1990.

Months Total Number of Theileria ¢ve cases % incidence of theileriosis
with relate to

Winite Cross Indi- C8  White Cross Indi- Total White CB  Indi- CB  Total
cattle bred genous cattle cattle bred genous cases cattle cattle gemous cattle cases
cattle cattle with  with cattle with with
with pyrexia pyrexia with pyrexia pyre-

pyrexia ‘ pyrexia xia
1 2 3 4 5 6 1 8 9 10 11 12 13 u.
January 978 287 46 28 4 5 4 9 0,92 1,74 8,7 17,86 12,16
Pebruary 797 247 ) 32 63 7 0 7 0,88 2.83 0.0 21.87 11,11
March 947 301 37 63 100 5 1 6 0.63 1,66 2.7 7.4 6,0
April 806 231 14 28 42 2 0 2 0,5 0,87 0,00 T.14 4.7
May 749 246 15 11 26 0 0 0 0.00 0,00 0.0 0.,00 0,00
June 872 260 17 10 27 4 3 7 0,80 1,54 17.65 40.0 25,93
July 979 279 27 n 98 5 0 § 0,51 1,79 0.0 7,04 5,10
August 974 - 320 16 13 29 1 0 T 072 2,19 0.0 53,85 24.14
September 980 421 16 40 56 10 0 10 1,02 2,34 0.0 25,00 17.86
October 971 339 24 23 47 15 0 15 1,54 4,42 0.0 65,22 31,91
November 918 325 12 42 54 16 0 17 LM 4,92 0.0 38,09 29,63
December 965 384 19 41 60 25 0 % 259 6,51 0.0 60.98 41,67
gr:ﬁ 10936 3646 274 402 676 101 8 109 1,0 2,77 2.92 25.12 16,12

0

LS



Table 15;

Monthwise incidence of theileriosis among animals presented for treatment in various
hospitals during 1991.

Months Total Number of Theileria 4ve cases % incidence of theileriosis
‘ - e with relate to

White Cross Indi- CB  white Cross Indi- Total White CB  Indi- (B " Total
cattle bred genous cattle cattle bred genous cases cattle cattle genous cattle cases
cattle cattle with with cattle with with
with pyrexia pyrexia with pyrexia pyre
pyrexia pyrexia xia
1 2 3 4 5 6 7 8 9 10 11 12 13 14
January 768 318 25 36 61 3 1 31 4,04 9.43 4,0 83,33 50,82
Pebruary 736 266 13 36 49 A 1 222,99 7.89 7,69 58,33 44,89
March 903 321 9 34 43 131 14 1,55 4,05 11,11 38,23 32,56
April 931 336 20 39 59 5 0 5 0,54 1.49 0.0 12.82 8,47
May go1 320 8 30 38 5 0 5 0.62 1,5 0.0 16.67 13,16
June 870 344 17 60 71 4 1 15 172 4,06 5,88 23,33 19,48
July 1219 545 27 95 122 0 1 A 1,72 3,67 3,70 2,05 17,21
August 976 401 23 43 66 12 0 12 1,23 3,0 0,0 27,91 18,18
September 992 398 29 48 1 19 2 A 2,12 47 6.89 39.58 21,27
October 1047 393 13 40 53 13 0 13 L4 331 0.0 32,50 24.53
November 952 380 14 55 69 6 2 18 1.89 4,21 14,28 29.09 26.09
December 1013 438 16 3 47 12 2 14 1,38 2,74 12,50 38,71 29,79
ggiﬁ 11208 460 214 547 76 180 11 191 1,70 404  5.04 32.91 25.09
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FIG 3. OVERALL MONTHWISE INCIDENCE OF THEILERIOSIS

IN HOSPITALS DURING 1986 TO 1991

~F

A: Against Total number of White Cattlo Attended for Trestment
B: Againat Total Number of Crossbred Cattle Attended for Trestment
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Fig4 OVERALL MONTHWISE INCIDENCE OF THEILERIOSIS IN

HOSPITALS DURING 1986 TO 1991

Total Number of indigenous Cattle With Pyrexia Attended for Treatment

Against Total Number of Crossbred Catile With Pyrexia Attended for Treatment
Against Total Number of White Cattle With Pyrexia Attended for Treatment
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December (50%), June (61.54%) and June (27.12%) with
relation to total number of cattle, crossbred cattle,
indigenous cattle with pyrexia, crossbred cattle with
pyrexia and white cattle with pyrexia attended for
treatment these values are depicted in table 11, No
incidence of theileriosis in indigenous cattle was
recorded during January to November while there was

50% incidence during December,

The cumulative data of all the hospitals for the
year 1988 when analysed monthwise revealed highest
incidence of theileriosis with regard to total number
of cattle, crossbred cattle, indigencus cattle with
pyrexia, crossbred cattle with pyrexia and white cattle
with pyrexia, recorded as 1.94% during April, 5.37%
during April, 10.34% during March, 38.89% during March

and 22.22% during April respectively (vide table 12).

During 1989 a total of 10921 white cattle were
presented of which 3895 were crossbred. The incidence
of theillerjiosis in indigenous cattle was nil while in
crossbred cattle it was highest in December (4.43%4) and

nil during November with an average incidence of 1.85%.

In the year 1990 there was no incidence of theile-
riosigs in indigenous cattle during rebruary, April,.

May and July to December. In the crossbred cattle the
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highest incidence was recorded during Decemper 6.51%

the remaining values are presented in table 14.

The highest incidence of theileriosis in crossbred
cattle and crossbred cattle with pyrexia during 1991 was
recorded in January as 9.43% and 83.33% respectively
while in indigenous cattle with pyrexia an incidence of

14.28%4 was recorded during November.

The overall monthwise incidence of theileriosis in
all the hospitals during 1986 to 1991 in white cattle,
crossbred cattle, indigenous with pyrexia, crossbred with
pyrexia and white cattle with pyrexia the highest inci~
aence recorded during September (1.28%), September
(2.94%), January (4.65%), January (31.33%) and December

(23.10%) respectively table 16 and Figures 3 and 4.
4.2.3.2 Monthwise incidence in farms

The monthwise incidence of theileriosis at both
farms, during the year 1986 the total population of
white cattle and crossbred cattle were 919 and 317 res-
pectively. out of the crossbred cattle only one clini-
cal case of theileriosis was recorded during February
and 33 cases during September giving a percentage
incidence of 3.59% and 10.41% regard white cattle an@

crossbred cattle respectively.



94

For the year 1987, the highest monthwise incidence

was recorded during April giving 6.52% and 32.12% regard
to white cattle and crossbred cattle. No incidence was

recorded during January, March and August to November in

el ther of the Farms.

The incidence of theileriosis recorded as 0.92% and
2.65% only during July month against 866 total white
cattle and 302 total crossbred cattle respectively pre-

sent during the year 1988,

During the year 1989, the total population of white
cattle and crossbred cattle were 759 and 338 respectively.
The incidence of theilleriosis was recorded only during
the month of September to November. The highest inci-
dence was during September i.e., 5.8% and 13.02% res-
pectively against white cattle and crossbred cattle

populatione.

The population of white cattle and crossbred cattle
was 928 and 431 respectively for the year 1990. At bpoth
farms the clinical cases of theileriosis could only be
recorded during July and August months with 1 and 6 cases
respectively giving an incidence of 0.11% and 0.23%,

0.65% and 1.93% against white cattle and crossbred cattle.

There was no incidence of theileriosis recorded 1991 in

either of the farms.
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Over all monthwise incidence of theileriosis in

both farms from 1986 to 1991 revealed the highest inci-~

dence during September (1.80% and 4.96%) and least during

January and March (0.0%) against B57 average white

cattle and 310.6 average crossbred cattle present in

the both farms.
4.1.4 Seasonwise incidence
4.1.4.1 Seasonwise incidence in clinics

The seasonwise incidence in various hospitals has

been presented in table 17 and Fig 5. The highest inci-

dence of theileriosis was observed during rainy season
(1.01%), rainy season (2.,49%), summer season (2.64%),
winter season (27.63%) and winter season (17.577) with
regard to total number of white cattle, crossbred
cattle, Indigenous cattle with pyrexia, crossbred with
pyrexia and white cattle with pyrexia attended for
treatment. The percent incidence of theileriosis in
crossbred cattle with pyrexia varied from 16.65-18.82%
during rainy and summer seasong, while it was maximum

(27.63%) during winter.
4.1.4.2 Seasonwise incidence in farms

Seasonwise incidence of theileriosis in the two

farms compinedly is being presented in table 18 and Fig



Table 173

seasonwise incidence of theileriosis among animals presented for treatment in various
hospitals during 1986 to 1991,

Season

Summer
(March
to

June)

Rainy

(July
to

October)

Winter
(November
to

February)

Total Number of Theileria tve cases % incidence of theileriosis
. with relate to
white Cross Indi- (B White Cross Indi- Total White (B  1Indi- CB  White
cattle bred genous cattle cattle bred genous cases cattle cattle genous cattle cattle

cattle cattle with  with , cattle with with
with  pyrexia pyrexia vith pyre- pyre.
pyrexia pyrexia xia xia

2 3 4 5 6 1 8 9 10 1 2 13 U

19460 7270 454 83¢ 1288 157 12 169 0.87 2,16 2.64 18,82 13,12

2477 884l T 1321 2055 220 8 28 L0 249 1,00 16.65 11,09

20633 7954 350 532 885 147 8 155 0.5 L.94 2,29 27.63 11,57

96
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peble 18; Seasonwise incidence of theileriosis in various organised farms during 1986 to 1991

Season Average No, of Theileria % incidence of thellericds with relate to
. positive cases Average No.of
White ca;tle Crossbiei c:;tle {dentified in Thite cattle erosshred catile
Pres;nt n preserfl nthe L fams present oresent
the tarks ams (crossbred) in the fams in the farms
Summer
March to 90 20,43 47,83
June)
Rainy
(uly to 440,38 188,17 112 25,42 59,52
October)
Winter
(November
to 38 8,62 20,19
Pebruary)

a6
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Fig.6 SEASONWISE INCIDENCE OF THEILERIOSIS AMONG AVERAGE
NUMBER OF ANIMALS PRESENT IN THE FARMS
DURING 1986 TO 1991

Q0
[}

A » Against Average Number of White Cattle Present in the Farms
B » Agalnst Average Number of Crossbred Caltle Pregent in the Farms

i N
N o
G

W O —XTMmMmrr —MmII 4 MTO MO=Zmo—

ISEASON: Summer Rainy Winter

(March to June) (July fo October) (November to February)
Serigs A Series B

bb



100
The highest incidence was recorded during rainy season
25.42% and 59.42% with respect to mean white cattle and
crossbred cattie present in the farms. Lowest incidence
was observed during winter season 8.62% for white cattle

and 20.19% for the crossbred cattle.
4.1.5 Incidence in different breeds

Breedwise distribution of theileriosis was pre-

sented in table 19.

Oout of total 79 calves affected 71 were crossbreds
(8.54%) and 8 were indigenous calves (0e96%). ©Out of
735 cows positive for theileria only 19 were non-disc-
ript. among the 716 crossbred cows 583 were Jersey,
105 HF crosses, and 28 intersee crosses giving 70.16%,
12.64% and 3.37% respectively among total theileria
positive cases. A total of 17 bulls/oxen affected with
thelileria of which twelve were crossbred (1.44%) and 5
indigenous (0.6%). The over all average of all the
centres i.e., 4 hospitals and 2 farms revealed 96.15%
cases were crossbreds and 3.85% were indigenous cattle

of the 831 positive cases.
4,1.5.1 Breedwise incidence in clinics

Out of 590 thelleria positive cases recorded in’
four hospitals 558 (94.58%) were in crossbreds and only

32 (5.42%) were indigenous. Of the 558 crossbred animals



Table 19; Breedwise percentage distribution among thelleria positive cases in various hospitals
and organised farms during 1986 to 1991

Crossbred Indigenous
Calves , Cows mﬁwwm& Total nmp<mm Lows mcHHm\ éomm_
Jersey  HF | Inter- Oxen | t (Qxen
see

Hospitals 56 441 51 il 10 558 8 19 5 3

(Total 590 (9,4%%) (7.75%) (B.64%) (1,69%) (94.58%) (1.364) (3.2) (0.85%) (5.42%)
$ve cases)

Farms 15 142 54 28 2 241 _

(Totel 1 (6.20) (38.92%) (22.4) (1L,62%) (0.63%) (100%) Ml

$ve cases)

overall n 583 105 28 12 199 8 19 5 32

incidence (g,54%) (70.16%) (12.64) (3.37%) (1.44%) (96.15%) (0.96% (
o e (8,54%) (70.16%) (12,64) (3.378) (1.44%) (96.15%) (0.96%) (2.29%) (0.6%)  (3.85%)

(ases

Figures in parenthesis indicates percent incidence of theileriosis
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56 were calves constituting 9.49%. Among the cows
441 Jersey cross (74.75%) 51 HF crosses (8.64%). Among
the indigenous 8 were (1,36%) calves, 19 (3.22%) cows
and 5 (0.85%) bulls/oxen also affected.

4.1.5.2 Breedwise incidence in farms

In the farms a total of 241 positive cases were
recorded and all the affected animals were crossbreds
and no incidence was recorded in the indigenous cattle.
A total 241 cases 15 calves, 142 Jersey cross, 54 HF
cross cows, 28 intersee crosses and 2 bulls/oxen were
affected giving a percentage of 6.22%, 58.92%, 22.41%,
11.62% and 0.83% respectively.

4.2 CLINICAL, HAEMATOLOGICAL AND BIOCHEMICAIL OBSERVATION
MADE ON HEALTHY ANIMALS

The results of clinical, examinations of 15 healthy
crossbred cows (control group) have been presented in
table 20. The mean temperature, pulse and respiration
rates were 101.25 + 0.12°F, 57.73 + 1.15/min and 20.87 +

0.67/min respectively. The rumen motility for 2 minutes

was 2 + 0.14.

The haematological and biochemical values are depic-
ted in table 21. A8s can be seen the mean PCv, haemoglobin
total erythrocyte count, total leucocyte count, RPlood glu-

close and serum iron values were recorded as 30.8 + 1.01%,



Pable 203 Clinical observations on healthy crossbred cows {control group)

S.No. Description of the animal Temperature Pulse/min  Respira- Rumen motility/
Age; Breed; (cows) On tions/min 2 min

1. 3Y2 years; Jersey cross 101.8 62 24 2

2, 6 years; Jersey cross 101.0 60 17 3

3, 6 years; Jersey cross 101.4 54 20 2

4, 2 years; Holstin Priesian cross 101,0 50 22 2

5, 6 years; Jersey cross 101,8 58 20 2

6. 5 years; Jersey cross 100.4 62 24 2

T, 3 years; Jersey cross 101.4 64 22 2

8. 4 years; Holstin rriesian cross 101.4 62 20 2

9, 6 years; Jersey cross 101.6 54 24 1

10, 6 years; Jersey cross 101.2 62 20 1

11, 242 years; Jersey cross 101.2 36 22 2

12, 4 years; Holstin Friesian cross 100.4 58 16 2

13, 6 years; Holstin Friesian cross  100.8 60 18 2

14, ¢ years; Jersey cross 101.6 52 24 3

15, 5 years; Jersey cross 101.8 52 20 2

Mean 101,25 57.13 20,87 2

+ S.E +0.12 +1.15 +0.67 +0.14

€0T



Table 21; Haematological and biochemical observations on healthy crossbred cows

---------

Sl,No. PCW%  Haemoglobin T3¢ TLC Blood glucose Serum iron
g% mill/am oy y0d e ngk ugk
1, 30 11,4 5,42 10,4 40,14 125,00
2 28 10,0 4,47 9.9 46,12 1713.07
3, 30 11,2 5,53 9,85 48,23 125,00
4 3 11,0 5,94 8,7 52,46 161,30
5, 28 9,0 4,91 8,05 44,01 117,75
6. 3 12,8 7,01 7.3 50,25 161,30
2, 3 13,0 5,17 9.4 18,23 124,40
8, 30 10,0 4,56 10,0 46,12 158,45
9, 26 10,0 4,33 7.8 48.88 158,45
10, 2 10,0 4,56 8,25 53,35 193,66
11, 28 10,0 4,26 8.70 48.88 121,26
12, 36 12.4 6.58 8,85 51,11 167,09
13, 30 10,0 4,82 8,65 48,88 17,75
14, 26 9,0 4,43 7,35 42,83 161,30
15, 3 10,8 6,92 9,85 46,64 196,66
ean  30.8 10,7 5,26 8.84 47,74 150,83
40,26 40,92 46,98

t SJE. _4_-1.01

40,32 10,24
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10.70 + 0.32 g%, 5.26 + 0.24 mill/cmm, 8.84 + 0.26 x
10%/cmm, 47.74 + 0.93 mg% and 150.83 + 6.98 ug% res-
pectively.
4.2.,1 Clinical, haematological and bilochemical observa-
tions made on clinical cases of theileriosis

For detailed clinico-therapeutic studies on thei-
leriosis, 13 clinical cases were selected and the cli-
nical symptoms were recorded. In All 13 animals showed
anorexia, swelling of prescapular lymphnodes, weakness,
pale anaemic conjuctival mucous membranes, three lacta-
ting animals showed reduced in milk yield, two animals
showed enteritis, cough was observed in 6 animals and

bilateral serous nasal discharges in 3 animals.

The clinical, haematological, and biochemical
values before treatment with buparvaquone i.e., (group I)
and Oxyvet LA plus Lariago i.e., (group 1I) are presen-

ted in table 22 and 23.

When these mean values of two groups were compared
against the mean values of healthy contreol group by two
sample 't' test there was significant rise (P<£L 0.01) 4in
temperature, pulse, respiration rates in both groups.
Where as significant fall in (P 0.01) rumen motility,
FCV, haemoglobin, blood glucose and serum iron in both

groups. There was significant fall in (P<0.01) and



Table 22: Clinical, haematological, and biochemical values before treatment in thelleria affected
crossbred cows belonging to Group I

S.No. Case No,  Breed Temp, Pulse Respi- Rumen PCV Hae- Total Total Blood  Serum

age Op /min ration moti- % moglo- eryth- leuco- glucose iron
(cows) /min  lity bin  rocyte cyte mg¥%  ug¥
/2 min g count count
nill/ 3
------------------- ~ om X10”/cmm
1, 26 Holstin
Friesian 104.0 86 24 Wil 24 7.0 4,33 10,95 38,02  78.52
Cross
5 yrs
2, 4 Holstin
Friesian 103.8 68 30 Nil 19 5.0 3,52 4,0 40,00 114,43
Cross
6 yrs
3. 134 Jersey
Cross 104.0 65 32 Nil 20 6.0 417 4,25 40.01 117,75
5 yrs
4, 23 Holstin
Friesian
Cross 107.0 78 36 1 21 5,5 3,85 13,85 42,85 38.46
3 yrs. '
5, 678 Jersey
Cross 105.0 66 30 Nil 18 7.0 4,16 5,65 37.67 83,9
6 yrs :
6, 4320 Jersey
Cross 106,0 68 28 1 18 6.0 .42 5,35 40,29 81,52
3yrs
7. 6025 Holstin
Friesian
Cross 106,0 98 26 1 18 5.0 3,97 11,8 35,14 86,52
_______ 4 yrs, ———
+S.E $0,47 #4.72 +1.49 40,20 0,84 40,32 40,13 41,54 0,93  49.95




Table 23:; Clinica], haematological and biochemical values before treatment in theileria
affected crossbred cows belonging to Group II

S.No. Case No.

1, 116
2. 190
3. 201
4, 246
5, 926

ns
Mean

+S.E

Breed
age
(cows)

Jersey
Ccross
6 yrs,

Jersey
cross
3 yrs,

Holstin
Friesian
Cross
4 yrs

Jersey
Cross
3 yrs

Jersey
Cross
B yrs

Holstin
Friesian
cross
4 yrs

Temp. Pulse Respi- Rumen PCV Hae- Total  Total Bload Serum
Op /min ration moti- %  moglo- eryth- leuco~ glucose iron
/min  lity bin  rocyte «cyte mg%  ug%
/2 min g% count  count
mill/ 3
em X0 /com
104,6 86 28 Nil 18 6.0 3,86 10,8 39,04 121,26
105.4 68 36 20 5.0 3,98 1.5 30,30 117,72
104.8 66 34 Nil 24 6.5 4,18 4,45 40,29 89,28
105,0 74 38 4 7.0 4,68 4,6 33,21 86,53
107,0 84 30 22 5.5 4.4 4.8 40,14  81.52
106,0 64 30 24 7.0 4,00 7.85 34,15 83,95
105,47 13,61 32,67 0.67 22 6,17  4.16 7033 31,35 96,1
40,37 43,84 +1.60 40,21 41,03 40.33  40.12 +1.31 41,25 +7.29



Table 24: Clinical, haematological and biochemical mean values of healthy crossbred animals and
pretreatment values of theileria affected crossbred cattle of group I and group II

Mean values Healthy control group Before treatment with Before treatment with
parameter Buparvaquone Oxytetracycline long
(group I) acting + chloroquine

phosphate (group II)

Temperature 0 101.240,12 (15)  105.1140.47#+  (7) 105,4740.37#+  (6)

F
pulse/nin S.341,05  (15)  TS.5T4m (1) 13.6743.8400  (6)

Respiration/min 20,8740,67 (15)  29.4341.49%% (1) 32,6741,60%  (6)

Rumen motility/2 min 240,14 (15) 0,4340.20%% (1) 0.6740,21%% (5]
PCV 30.3841,01 (15)  19,7140.84%* (1) 241,034 (6)
Haemoglobin g% 10,7140,32 (15) 5.9340,32¢¢  (7) 6.1740,33%%  (6)
Total erythrocyte

count mill/cm 5.600.4  (15)  3.9240.13% () 4.1640,12¢  (6)
Totel leyeqeyte — gaug06  (15)  T.984L5¢ (1) 233 ()

count (x10°/cmm)

Blood glucose mgh  47.7440.92 (15) 39,1440,93%  (7) I3541,254  (6)
Serum iron wgk 150,8346,98 (15) 85,8849,95%%  (7) 96,7147.29%* ()
Figures in parenthesis indicate number of animals

#* Significant at 1% level
* Significant at 5% level

80
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(P<<0.05) total erythrocyte count in group I and group II
respectively. The values are cited in table 24 and

Figures 7 and 8.
4.3 CLINICAL TRIALS
4.3.1 Clinical trial with puparvaguone

The individual and mean + SE values of the all the
parameters before commencement of treatment of 7 thei-

leria affected animals were given in table 22.

While undertaking the therapeutic trials animals of
group I were treated with buparvaguone @ 2.5 mg/kg body
weight single intramuscular iqjection. on first day
after treatment the mean temperature, pulse and respi-
ration rates were recorded as 104.85°F, 74 .28/min and’
30/min respectively. Where as the general condition of
the animals was not improved. The rumen motility was

0.571/2 min.

on third day of post treatment disappearance of
bilateral nasal discharge was observed in case No.1l34.
In other two cows (case No.74; 134) slight rumination
was noted. But there was no improvement in the general

condition of all the animals.

Oon fourth day of post treatment disappearance of

cough in case N0.235; rumination and appetite for good



Table % Clinical, haematological and biochenical observations in theileria affected crossbred cows, on the 12th, 20th day after treatment with

Buparvaquone {6roup - 1)

12th day after treatment

20th day after treatment

(ase Breed Temp Pulse Resp Rumen
fo. Age 0 per oer moti.
min  min per

2 min

(CONS)

POV Hb Total

Y erythe
rocyte
count

Total  Blood  Serum

Leuco- glu= iron o per
cyte cose g nin
cougt Mgk

mill/om x10"/com

Temp Pulse Resp Aumen
per moti,
min  per

PV Hb Total  Total Blood Serum
4 of erythe  Teuco- glucose iron
rcyte  eyte mgX wg
count cougt
mill/em x10°/cna

% Hlross100.8 5% 18 2 % 15 4R 15 BJ6 5L 00 % 20 B 8 5.0 10 4.5 8.9
5 years
Mo W lross 1016 59 24 1 50 L8 44 W3 105 008 58 o 6 50 ‘.55 .84 178.57
b years
16 dersey 000 % 2 2 2 55 1B 5,65 4.3 15 1008 60 A 2§ 4 8.5 43.84128.%
{ross
5 years
25 Wlross01.2 62 20 2 18 60 1% 54 AL 1A 012 %N & 8 508 86 o314
3 years
678 Jersey died on 5th day of post treatment
(0SS
b years
4320 Jersey died on 4th day of post treatment
(ross
3 years
6025 K Cross 100 80 20 2 1 45 18 9,8 %38 85 1008 6 2 N 6 4§ 18 39,13 125.00
4 years
Hean 025 08 18 065T 40 6,48 9.4 10059 10104 588 22 24 68 5.2 7,64 42,13 128.83
4 t ottt t ot ot 1 t t t ¢t t ot o t it
i 0.4 1.0 102 0.2 LEOST 013 093 107 842 092 102 0.89 1.47 0,49 0% 0.3 0.7 W3




able 26: Clinical, haematological and biochemical mean values in theileria affected crossbred
cows before and after treatment with Buparvaquone (group I),

Mean values Before After treatment with Buparvaquone

parameter treatment On [2th day On20th day

Tenperature o 105,1140,47 (1) 101,1240,14%¢  (5) 101,0440.12%%  (5)

Pulse/min 75.5744,17 (1) 59,0¢1.00t  (5) 58.841.02¢  (5)
Respiration/min 9,434,498  (7) 20,841,004 (5) 240,890 (5)
Rumen motility/2 min  0.,4340.20  (7) 1,840,204 (5) 240,000 ()
pCy 1971408 (1) 064060 () 24441 ()
Haemoglobin ¢ 5,930, (1) 5.740.51 (5) 6,840,49 (5)
Total efthrocite 3 oy () 40003 () SLddem ()

count mill/cmm

Total leucqcyte
count x 109/cmm 198315 (1) 6,4810.93 (5) 7.6440.38 (5)

Blood glucose mg%  39,1440.93 (7] 39.1451,07 (5) 12,130,870 (5)

Serum iron ugk 85.8849.95  (7) 102,5948.62 (5) 128,63414,33¢  (5)

Fiqures in parenthesis indicate number of animals

#x Significant at 1% level
* Significant at 5% level only
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fodder was noted in case No.134. While clinical case
No.4329\which was shoﬁing typical signs of theileriosis
died.

On fifty day of post treatment case No.235 was
bright in its general appearance and there was initia-~

tion of the previously suspended rumination.

On sixth day of post treatment case No.678 became
very weak and recumbent with head drawn towards the

flank with short spells of dry cough and died.

On the 12th day the mean temperature, pulse and
respiration of the above survived 5 crossbred cows
observed as 101.12 4 14°F, 59 + 1.0/min. and 20.8 =+
1.02/min. respectively. There was a significant de-
crease in temperature, respiration rates (P<£ 0.01) and
pulse (P< 0.05) after treatment. There was signifi-
cant (P< 0.01) increase in rumen motility which became

normal. The mean values are depicted in table 2'6.

After 20th day of post treatment the mean tempe-
rature, pulse and respiration of the above 5 crossbred
cows observed as 101.04 + 0.12°F, s8.8 + 1.02/min. and
22 + 0.89/min. respectively. There was a significant
decrease in the temperature, respiration (P< 0.01) and
pulse (P<0.05) after treatment. There was significant
increase (P<0.01) in rumen motility. The individual

and mean values are presented in tables 25 and 26.



113

The mean values of PCV, haemoglobin, TEC, TLC,
blood glucose and serum iron after 20th day post treat-
ment were 22.4 + 1.47%, 6.8 4 0.49 g%, 5.11 + 0.16
mill/cmm; 7.64° + 0.38 x 10°/cmms 41.57 + 0.88 mg% and
127.03 + 14.33 ug%. There was a significant increase
in (P 0.01) total erythrocyte count (P« 0.05), blood
glucose and serum iron when calculated by two sample
‘t! test against before treatment values. The mean
values are presented in table 26 and Figures 7 and 8.
4.3.2 Clinical trial with oxytetracycline long acting

(LA) and chlorcguine phosphate

The mean values, individual values of the all the

parameters in all cases before commencement of treatment

were given in table 24.

While undertaking the therapeutic trial animals of
group 11 were treated with Oxyvet LA (M/S Sarabhai Chemi-
cals, Baroda) plus Lariago (M/S IFCA, Bombay). On first
day after treatment the mean temperature, pulse, respi-
ration rates and rumen motility were recorded as 105.23°F,

75/min. 33.33/min. and 0.166/2 min. respectively.

Oon third day post treatment the mean temperature,
pulse, respiration rates and rumen motility were recorded
as 104.9°F, 72.33/min, 33/min. and 0.33/2 min. respec-
tively. There was reduction in the severity of enteritis

in case N0.201 and disappearence of cough in case No.246.



Table 27: (linical, haematological and biochemical observations in theileria affected crossbred cows, on the 12th, 20th day after treatment with Oxytetracycline long
ating plus chloroquine phosphate {Group - II)

12th day after treatment

2th day after treatment

Case Breed Temp Pulse Resp Rumen  PCV Kb Total  Total  3lood Serum  Temp Pulse Resp Rumen  PCY Hb Total  Total Blood Serm
No. Age oF per per moti, % ¥ eryth- Leuco- glu-  irom o, per per meti, X g% erythe Teuco- glucose iron
min  min per rocyte  cyte  cose  ugd min  min  per rocyte  cyte mg¥%  ug
2 nin count  cougt  mg 2 min count  count
(COwS) mill/om x10°/com nill/ome «10°/cem
116 Jersey died on 6th day post treatment
Cross
§ years
190 Jersey 1040 68 B 1 B 50 N3 1065 4130 8328 emseenes died on 13th day post treatment
(ross
3 years
01 Woeross 1002 60 2 1 2 50 48 45 013 99 002 S & 2% 154N 145 4,30 1148
§ years
M6 Jersey W16 B A 2 2 60 AW 540 NI M 018 8 o ! B 85 AW 8.3 41.53125.00
£ross
4 years
96 Jdersey 1004 64 2% 2 N 45 40 70 2.9 12876 0.0 %8 2 2 U 60 4% 1.5 #1130
£ross
4 years
3156 HF cross died on dth day post treatment
4 years
Hean 01,8 6.5 % 15 05512 4.2 791 4.6 107,68 1010 .33 & B e 7.68 42,28 125,52
4 S TR S ot 1 1 1 t ot ot t t ot t S
S 0.9 2.2 408 0.9 0903 0.23 230 0% .M 04 067 15 000 115046 0.1 0.3 087 6.5

5

L)



Table 28: Clinical, haematological and biochemical mean values in theileria affected crossbred
cows before and after treatment with oxytetracyclin (LA) plus chloroquine phosphate

(group 1I)
Mean values Before After treatment with oxytetracycline long
parameter treatment acting plus chloroquine phosphate

on 12th day on 20th day

Temperature o 105,4740,37 (6) 101.840.79%  (4) 101,040.46%*  (3)
Pulse/min 73.6743.84  (6) 62.542.22  (4) 57,3340,67% (3)
Respiration/min 32.6741.60  (6) 2644.08 (4 2241,15*% (3)
Rumen motility/2 min  0,6740.21 (6) 1,540,29  (4) 240,00%* (3)
PCY 2241.03  (6) 20,540.96  (4) 2641,15%* (3)
Haemoglobin g% 6.1740.33  (6) 5,1240.,31  (4) 6,6740.44%% (3)
Total erythrocyte
count mill/cm 4,1640,12  (6) 4,2540.23 (4) 4,7640,11* (3)
Total leycqcyte
count. X 10°/cmn 7,334,301 (6) 7,914,310 {4) 7.6840,11  (3)
Blood glucose mg%  37.35#1,25 (6) 40.6140,92%+  (4) 42,2840,87#* (3)
serum iron ugh 96.7147,29 (6) 107,6849.3¢  (4) 125,5246,56  (3)

Figures in parenthesis indicate number of animals
#x Significant at 1% level
* SigniZicant at 5% level only



b
2

C = Maan Values on 12th day Poat Treatment

D > Mean Values on 20th day Poat Treatment

8 « Maan values before treatment

A = Mean Values of Healthy Control

CONTROL, BEFORE AND AFTER TREATMENT IN
GROUP | AND Il

— (o
a o mrw
Owg :
7z W m .
AR S
O o
E
AN € &[]
| S g
Qo
. | O D
S I W © %
| | g
“\\\\v\\\v\\\\\\vv\\\\\\ﬂv\\vvv\\\\\\\\\\“\\\vwﬂxv\\\“\\\ o ..mu WM
A IDBBIIZNWY £ = r

Fig.7 MEAN HAEMOGLOBIN, TEC AND TLC LEVELS IN HEALTHY

[ Y e -t PN —x



Fig.8 MEAN PCV, BLOOD GLUCOSE AND SERUM IRON LEVELS IN
HEALTHY CONTROL, BEFORE AND AFTER TREATMENT IN

GROUP | AND Ii

A * Masn Vaiues of Healthy Control
B » Mean Values Before Treatment

C « Moan Values on 12th day Post Treatment

on 20th day post Treatment

D « Moan Values

AMMMIITTHTTITHTHhhH

7

P2 2% \\\

7

G
2

A\

7

7
%%%%

O
o~

GROUP | GROUP Il

GROUP ll
Blood Glucose mg %

GROUPI

GROUP [

PCV %

B ccrics A

GROUP[

Serum lron ug %

O
3
D
(V)
a
©0
@
D
L)
N
\

Series D




118
On fourth day of post treatment case No.3151 died
with typical symptoms of theileriosis. Mean temperature,
pulse, respiration and rumen motility of the remaining
cows were recorded as 104.79°F, 33.2/min, 32.4/min. and
0.8/2 min. respectively.

On sixth day there was initiation of rumination in
case No.246 and disappearence of cough in case No.201l.
The mean temperature, pulse, respiration and rumen moti-
lity rates were recorded as 103.9°F, 67/min, 30/min. and
1.25/2 min. respectively. Case No.116 died showing

typical symptoms of theileriosis.

On seventh day case No.201 was bright and alert in
appearence and was ruminating. The mean temperature,
pulse, respiration and rumen motiiity rates of the sur-
viving animals were recorded as 103.2°F, 66/min. 28.5/min.

and 1.5/2 min.

On eighth day of post treatment case No.246 was

alert and started ruminatinge.

On 10th day the temperature, pulse, respiration
rates of case N0.926 became normal, the animal was
bright, alert and was ruminating. . There was slight

improvement in milk yield.

On 11th day of post treatment in case No.190 re-

lapses of the fever was observed. The animal became



119
weak emaciated, exhibiting symptoms of grinding of teeth,

dry cough, bilateral mucous discharges from the nose.

On 1l2th day of post treatment except case No.190
all the survived animals were in good condition and were
ruminatinge. There was also improvement in the general

condition of the animals.

The mean values of temperature, pulse, respiration
and rumen motility of the above 4 remaining crossbred
cows were 101.8 + 0.79°F, 62.5 4 2.21/min. 26 + 4.08/min.
and 1.25 4 0.28/2 min. respectively. There was signifi-
cant decrease in (P<0.01) temperature after 12th day
post treatment. The individual and mean values are pre-
sented in table 27 and 28, There was significant in-

crease in (P<0.01) rumen motility.

On 13th day of post treatment case No.190 died with

typical symptoms of theileriosis.

On 20th day of post treatment the mean temperature,
pulse, respiration and rumen motility of the 3 surviving
crossbred cows were 101.0 + 0.4°F, 57.33 + 0.66 min.,

22 + 1.15 min. and 2 + 0.00/2 min. respectively. There
was significant decrease (P<0.01) in temperature, and
respiration rates and significant increase in rumen

motility.



Table 29; Mean clinical, haematological and biochemical values after treatment with
Buparvaquone (group I) and Lariago plus oxyvet LA (group II)

Parameter After treatment with Buparvaquone After treatment with oxyvet LA
plus bariago
On I2th day On 20th day Oon 12th day On 20th day

Temperature OF 101.1210.14 (5) #wD 101.0410.12(5)**T 101.8:9.79 (4) w2y 101.0i0.46 (3)*fT
Pulse/min 59.0011.00 (5)*1 58.841,02 (5)*1 62.512.22 (4) 57.3310.67(3)*T
Respiration/min  20.8041.02 (5)**T 22.040,89 (5)%+T 26 44,08 (¢) 22.0 #1415 (3) o7

Rumen motiligy/2 1.8 40,20 (5)¥*D  2.040,00 (3)¥*T 1.5 40,29 (4) 2.0 40.00(3) wp
min =

PCV 206 41,6 (1HC 2044147 ()M 20,5096 (4)0C 26,0 41,153)
maemoglobin G4 50051 )¢ 6.800,49 (S)MC SAZ0.ILMMC  6,6740,44(3)hen,c -
mECmill/am  4.0240.13 (S)4C  5,1240,16 (5)MT  4,2540,23 (4) 4,7640,11(3) 40 |
NCXI0%/am 4S9 BIMC 64008 (BC 19131 () T.6840.340)

8lood glucose mgi 39,1441.07 (5)4C 42,13:0.87 (5)%4C 40,614092 (4)%T,C 42,2840,87 (3) ¢
*m -
Serun iron ugh  102,5948,62 (5)wig 28:63414,33(5)% 107.6849.34 (4)4C  125,5246,56(3) w4y

Flyures in parenthesis indicate number of animals  C as compared to values of control group

ssignificant at 1% level
ssignificant at 5% level only T &s compared to bef°rewfiﬁ:§miﬁz ;:iﬁ;s

oz
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The mean values 12th, 20th days after treatment
compared with before treatment values are presented in

table 28.

The mean PCV, haemoglobin, total erythrocyte count,
total leucocyte count, blood glucose and serum iron
after 20th day of treatment were 26 + 1.15%, 6.67 +
0.44 g%, 4.76 + 0.11 mill/cmm. 7.68 4 0.34 x 103/cmm,
42.28 4+ 0.87 mg¥% and 125.52 + 6.56 ug¥% respectively.
There was significant improvement in total erxrythrocyte

counte.
4.4 COMPARATIVE EFFICACY OF DIFFERENT DRUGS

In the buparvagquone treated group 5 out of the
7 theileria positive animals (71.4%) ciinically re-
covered and observed alleviation of clinical symptoms
like swelling of lymphnodes, pyrexia, cough observed
within the period of 3-10 days of post treatment.
Though two animals were free of parasitaemia on 1 day
post treatment but it was only on day 7 onwards all
the animals became negative for theileria in the

stained blood smears.
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