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Abstract

This research was conducted in the Turbat (Kech) district of Balochistan. A total of 100 cattle were selected and divided
into four groups based on tick infestation levels: the neutral group (no tick infestation, n=25), low infestation group (<40
ticks, n=25), mild infestation group (<80 ticks, n=25), and high infestation group (>100 ticks, n=25). A total of 321 tick
specimens were collected, of which 258 (80.38%) were identified as Hyalomma anatolicum and 63 (19.62%) as
Hyalomma dromedarii.

Hematological parameters showed significant differences between tick-infested and non-infested cattle. In all infested
groups, blood parameters including total leukocyte count (TLC), total erythrocyte count (TEC), hemoglobin (Hb), mean
corpuscular volume (MCV), mean corpuscular hemoglobin concentration (MCHC), packed cell volume (PCV), platelet
count, lymphocytes, and neutrophils—were significantly decreased compared to the neutral group. Conversely, a
significant increase in mean corpuscular hemoglobin (MCH) and eosinophil levels was observed in infested cattle relative
to the neutral group.
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INTRODUCTION

Livestock, particularly cattle, have been an intrinsic part of human civilization and have played a

pivotal role in agrarian economies (1). However, cattle health blood profile is facing unavoidable
challenges, among which parasitic infestations, notably ticks, are a major worldwide cattle health concern (2).
Research has found that ticks are responsible for causing 80% of the world's cattle population (3). Ticks
transmit diseases like cowdriosis, babesiosis, and anaplasmosis, which could result in anemia, paralysis,
dermatitis, iron deficiency, and decreased production in parasitized cattle (4). Prolonged tick infestations not
only affect the health of animals but also lead to significant economic losses for ranchers due to reduced
productivity and increased veterinary costs (5). The annual economic loss caused by ticks and tick-borne
diseases is estimated to be 13.9 to 18.7 billion USD (6). The economically important ticks found in tropical
regions belong to the genera Hyalomma, Rhipicephalus, Boophilus, and Amblyomma. The genus Hyalomma is
identified as the most prevalent tick found in cattle and buffaloes, followed by Boophilus (7).

Turbat, Balochistan, is the second-largest populated city in the province after Quetta, where the
livelihoods of impoverished communities are sustained through livestock rearing, particularly cattle, playing
a crucial role in the socio-economic framework of the community. In Turbat, the hot climatic conditions foster
a conducive environment for the growth of various tick species, and it may result in a potential growth of
ticks and tick-borne diseases. Despite the recognized threat of tick infestations to cattle health globally,
region-specific data on the hematological alterations induced by varying intensities of tick infestation remain
scarce, particularly in arid and semi-arid zones like Turbat, Balochistan. Hematological parameters serve as
sensitive indicators of the physiological and pathological status of livestock, reflecting underlying conditions
such as blood loss, immune response, and inflammatory stress. In tick-infested cattle, the degree of

hematological deviation often correlates directly with the burden of parasitism; however, the threshold at
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which subclinical infestation transitions into clinically significant hematological change is not well defined.
Understanding these dose-dependent relationships is critical for early diagnosis and timely intervention.
Furthermore, while the genus Hyalommais known to dominate in tropical regions, the comparative
pathogenicity and species-specific impact of H. anatolicum versus H. dromedarii on cattle blood profiles in
Balochistan have not been systematically investigated. Therefore, beyond merely identifying prevalent tick
species, it is essential to quantify how increasing tick loads—ranging from low to high
infestation —differentially alter key blood constituents. This knowledge gap formed the basis for the present
investigation, which specifically links tick burden magnitude to quantifiable changes in the complete blood
picture of infested cattle. Considering the significant economic costs and the growing prevalence of tick and
tick-borne diseases in cattle, the present study aimed to assess the effects of hard tick (Ixodidae) infestations

on domestic cattle health hematology in Turbat City, Balochistan.

MATERIALS AND METHODS
STUDY AREA AND TICK SAMPLING

The study was carried out in Turbat City, located in the district of Kech, Balochistan, Pakistan. A total
of 352 hard tick species were collected from randomly examined cattle from three different localities (Abesar,
Chahsar, and Agriculture colony) of Turbat, where a high incidence of ticks was observed. The ticks were
collected during the study period of March 2024 to February 2025. The ticks were watchfully detached with
the help of thumb forceps from the various attachments. The isolated ticks were transferred to Falcon tubes
containing 70% ethanol. All the collected tick samples were brought to the departmental laboratory,
Department of Zoology, University of Balochistan, Quetta, for identification. Morphological identification of
the ticks (Ixodidae) was performed under the dissection microscope with the help of the relevant

morphological and taxonomical keys (8).

BLOOD SAMPLING

The blood samples from the jugular vein of the same cattle were collected in an EDTA tube by
using18G sterilized needle, and all the blood samples were brought to the Laboratory of Physiology,
Department of Zoology, UoB Quetta for hematological examination. On the basis of tick infestation, animals
were divided into the following four groups.

Group 1: This group contained cattle, having no tick infestation (neutral group, n=25)
Group 2: This group contained cattle with less tick infestation (<40 ticks, n=25)
Group 3: This group contained cattle with mild tick infestation (<80 ticks, n=25)
Group 4: This group contained high tick infestation (>100 tick, n=25).

HEMATOLOGICAL ESTIMATION

The hematological parameters were analyzed using the SinSeng Hematology Analyzer (Model:
HAS 310). This hematology analyzer was used to examine the Complete Blood Count (CBC) of the cattle that
were investigated. The parameters under the study were: Total erythrocyte count (TEC), Total leucocyte
count (TLC), Platelets count, Haemoglobin, Differential leukocyte count (DLC), Packed cell volume (PCV),
Mean Corpuscular Volume (MCV), Mean Corpuscular Haemoglobin (MCH), Mean Corpuscular
Haemoglobin Concentration (MCHC).

STATISTICAL ANALYSIS

For hematological parameters, One-way analysis of variance (ANOVA) was performed by using
GRAPHPAD Prism (Version 8), and a P-value (< 0.05) was set as the threshold for statistical significance.

RESULTS

A total of 321 hard ticks were isolated from three different localities in Turbat (Table I). Two species,
H. anatolicum and H. dromedarii, belonging to the genus Hyalomma, were identified. Out of 321 ticks, 107 were

collected from the cattle farm in the Agricultural colony Turbat, 121 from Absear, and 93 from the Chahsar.

@ @ Copyright © 2025 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 1000


Zahid pc
Typewritten text
1000


Pak Euro Journal of Medical and Life Sciences. Vol. 8 No. 4

The most identified tick species was H. anatolicum (n=258; 80.38 %), followed by H. dromedarii (n=63; 19.62 %)
(Table I).

Table I. Prevalence of tick species collected from three different localities in Turbat CityFrequency distribution and
prevalence of tick’s species

Frequency of ticks

Tick species i %) Agricultural colony Absear Chahsar
o
H. anatolicum 258 (80.38) 85 98 75
R. microplus 63 (12.62) 22 23 18
Total 321 107 121 93

SEASONAL PREVALENCE OF TICKS

The tick specimens were collected from March, 2024 to February, 2025 to monitor the seasonal
prevalence of ticks in Turbat. H. anatolicum showed a higher frequency in hotter months (June to August)
with peak n= 92 (35.65%) followed by with a significant decrease in December to February n=33 (12.79%).
Similarly, in the case of H. dromedarii, a significant increase was also seen in June-August n=22 (34.92%)
followed by a significant decline in the months of December to February (Table II).

Table Il. Seasonal prevalence of ticks (March-May; June-Aug; Sep- Nov; Dec-Feb)

Seasons H. anatolicum (%) H. dromedarii (%)
March-May 58 (22.48) 18 (28.57)
June-Aug 92 (35.65) 22 (34.92)
Sep-Nov 75 (29.06) 14 (22.22)
Dec-Feb 33 (12.79) 9(14.28)
Total 258 (100) 63 (100)

SEX-WISE INFESTATION OF TICKS

Out of total tick counts, gender distribution showed a significantly high infestation for female ticks
(65.45 %) as compared to that of the male ticks (31.8%) (Table III). Out of 215 female ticks, the average
abundance of female ticks showed a high infestation rate for H. anatolicum (68.21 %), followed by H.
dromedarii (61.90 %), respectively. Infestation rates indicated for H. anatolicurn and H. dromedarii males were
32.0 % and 38.09 % respectively. This study shows that the male species, belonging to H. dromedarii, had the
highest infestation rate (38.09%) compared to the male of H. anatolicum (32.0%). However, it is reversed in the

case of females (Table III).

Table Ill. Sex-wise infestation of tick specimens identified from the cattle in Turbat

S.No. Tick species The total no. of Male Average Female Average (%)
ticks collected (%)
1 H. anatolicum 258 82 31.78 176 68.21
H. dromedarii 63 24 38.09 39 61.90
Total Average (%) infestation 35.045 65.45
BLOOD PROFILE

A significant decrease was observed in TEC, Hb, PCV, platelets, Lymphocytes, and Neutrophils of all
three infested cattle groups as compared to the non-infested cattle group. The MCV and MCHC were
significantly reduced in cattle groups (<80 ticks and >100 ticks) as compared to other groups. It was observed
that the TLC had a significant reduction and followed by a significant increase in the level of MCH and
eosinophils of cattle with high tick infestation (>100 ticks) compared with other cattle groups respectively
(Table IV).

Table IV. Hematological values (Mean + SEM) of infested and non-infested cattle concerning analyzed significance level

Mean+SEM Mean+SEM Mean+SEM Mean+SEM
Parameters Non-infested Low tick infested Middle tick High tick infested
cattle cattle infested cattle cattle
(<40 ticks) (<80 ticks) (>100 ticks)
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TLC (10"9/L) 9.128+0.86 8.078+0.57 NS 7.640+£0.212 NS 5.808+0.084™
TEC (10"12/L) 5.060+0.171 46.064+0.155™ 45.724+0.172° 37.6+0.219™
Hb (g/dL) 12.032+0.256 9.568+0.231" 9.124+0.219™ 8.86+0.315™
MCV (fL) 45.12+0.5009 44.66+0.324 NS 42.86+0.286" 41.01+£0.493™
MCH (pg) 14.74+0.750 16.12+0.170 NS 16.83+0.340N5 18.01+0.696™"
MCHC (g/dL) 35.94+1.142 34.08+0.586 NS 32.412+0.406" 31.512+0.277"
PCV (%) 34.06+0.332 28.212+0.420™ 26.132+0.953™ 24.56+0.597"
Platelets (10"9/L) 604.6+46.47 410+1.585" 381+1.471" 272.3+23.90™
Lymphocytes (%) 71.3+0.158 58.92+0.130™ 67+0.214™ 49.07+£0.111™
Monocytes (%) 2.8+0.355 2.3+0.092 NS 2.506+0.163 NS 3.12+0.256 NS
Eosinophils (%) 1.55+0.176 1.952+0.306 NS 2.48+0.277NS 3.052+0.217*
Neutrophils (%) 45.72+0.435 39.7+0.077 37.22+0.083™ 34.73+0.524™
Data is represented in Mean+SEM, where *P<0.05, **P<0.001; **P<0.0001
DISCUSSION

From the 321 collected ticks, one genus and two species, H. anatolicum, and H. dromedarri, were
identified from the study cattle in Turbat, the results are aligned with others (9). In Pakistan, Hyalomma ticks
were reported to be the second most abundant cattle ticks after Rhipicephalus (10). Literature suggests that H.
anatolicum is mainly found in domestic animals, particularly cattle (7).

In the current investigation, a maximum number of both were recorded in warmer months (from
June to Aug, 2025). This investigation is in agreement with the previous finding by (10) in Balochistan. In
contrast, the number of ticks started to decrease in the winter season (Dec-Feb). Previous studies indicate that
the seasonal variations may be due to the tick’s selection for its life cycle and activity (11). A higher
temperature with humid weather in the months of summer gives an ideal condition for the tick’s growth and
proliferation (12). In Balochistan, Pakistan, the prevalence of tick infestation on cattle is much higher in the
months of summer (80%) than in winter (7%) (13).

The current study's results showed a substantial gender-based difference in tick infestation on cattle,
with a higher rate of female ticks (65.45%) than that of male ticks (35.045%). Among cattle, the highest rate of
infestation was recorded in H. anatolicum (69 %), followed by H.dromedarii (61.90 %). Similarly, others have
reported the same species on domestic cattle in Balochistan (14). In the study, a higher significant difference
in the frequency of sexes was also found. A higher infestation rate was found in H. anatolicum, particularly in
female ticks as compared to male ticks. In the present study, it was revealed that male ticks of both species
were less likely found on animals as compared to female ticks. Recently published articles/studies from (10,
15) support the current finding in Balochistan and Pakistan, where the Hyalomma female is the dominant tick
infesting cattle.

In the current investigation, it was observed that the TLC, TEC, Hb, MCV, MCHC, PCV, Platelets,
Lymphocytes, and Neutrophils were significantly decreased. Similar findings in the level of TLC and TEC
were made by (4, 16) in their respective study. A decrease in the count of TEC may be due to blood loss by
tick feeding and the effect of pathogens on erythropoiesis, followed by the destruction of RBCs by
parasitizing pathogens like Theileria and Babesia, transmitted by tick bites (16, 17). A significant reduction in
TEC is also followed by hemoglobin (Hb) and PCV in all tick-infested cattle groups compared to the control
group. The current findings of this study are in agreement with the results of other researchers who have also
observed a significant reduction in the level of TEC, followed by Hb and PCV (16, 18, 19). Studies revealed
that tick infestation in cattle may result in a significant drop in the volume of PCV due to anemia and
hemolysis because of tick vector-borne diseases like babesiosis and anaplasmosis (20). However, researchers
have also reported no significant decrease in the level of PCV in tick-infested cattle in their studies (16). A fall
in PCV and hemoglobin may sometimes occur due to poor nutrition intake in animals, including cattle (21).
The present study concludes that a highly significant reduction (P<0.0001) in the volume of MCV was found
only in the cattle group having greater than 100 ticks as compared to the other cattle groups. The present
results are in accordance with (22, 23), who have also observed a decreased MCV in tick-infested cattle.
However, the difference in MCV was not observed by others (16). In the current study, the MCH of the
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naturally tick-infested cattle was observed to be significantly higher. This finding followed the result of (24)
who have also observed a significant variable in MCH in cattle with high tick infestation. Ticks transmit
pathogens, causing hemolysis, inducing the bone marrow to produce larger, hemoglobin-rich immature red
blood cells (reticulocytes), dominating an increase in MCH (25).In addition, MCHC had been found to be
significantly decreased (P<0.0001) in cattle with >100 ticks compared to other groups. These results align with
the previous works, which reported similar results (21). The present investigation concludes that DLCs, like
lymphocytes and neutrophils, were found to be significantly reduced (P<0.0001) in all tick-parasitized cattle
groups in relation to the non-tick-parasitized cattle group. However, unlike lymphocytes and neutrophils, a
significantly higher (P<0.001) eosinophil count was observed only in the group with >100 ticks when
contrasted with the other cattle groups. Similar observations were made by (26, 27) in their respective
investigation while an increase in eosinophils count was also reported in tick-infested cattle by (18) which
may be due to their role in releasing granules to kill the parasites at the site of attachment (28). The present
inquiry finds a significant decrease in the count of platelets in all tick-infested cattle groups in comparison
with the non-infested cattle group. The current observations correlate with the results of the previous

workers (16, 29, 30) who have also found a significant decrease in the count of platelets due to tick load.

CONCLUSION

This study concludes that tick infestation significantly affects the hematological health profile of cattle in
Turbat, Balochistan. The blood of the infested cattle exhibited decreased in key hematological parameters
including TLC, TEC, Hb, MCV, MCHC, PCV, platelets, lymphocytes, and neutrophils, whereas MCH and
eosinophils found higher. These changes evidence that the physiological stress and immune response is
greatly induced by parasitic load. Future research may investigate seasonal variations in tick infestation and
their impact on cattle health, as well as the effectiveness of tick control measures to improve livestock

productivity and minimize economic losses in the region.
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