ISSN: 1859-2171

e-1SSN: 2615-9562 TNU Journal of Science and Technology 225(05): 61 - 68

CLINICAL PATHOGICAL CHARACTERISTICS
IN DOGS INFECTED WITH TICKS AND THEIR PREVENTIVE, TREATMENT
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ABSTRACT

This study aimed to identify some clinical pathological characteristics of dogs infected with ticks
at Tay Ho District - Hanoi city and apply effectively preventive and treatment measures on ticks,
we examined and collected the ticks that parasitized on the body of 493 dogs raising in 4 wards
which belong to Tay Ho district - Hanoi city, identifying clinical pathological manifestations and
hematological changes in dogs infected with ticks at high prevalence; three drugs were used for
tick treatment in infected dogs as follows: Bravecto drug, Fleadom collar, Hantox Spray. The
results showed that there were 169 dogs infected in the total 493 dogs, accounted for 34.28%;
infected dogs have a weak condition, pale mucous membranes, damaged skin, and some skin areas
have purulent infection; dogs infected with many ticks have a decrease of red blood cells, an
increase of white blood cells, hemoglobin and hematocrit reduced. The treatment effectiveness for
infected dogs of Bravecto drug reached the highest proportion (97.56% - 100%); followed by
Fleadom collar was also quite high (80.95% - 93.33%); and the effectiveness of Hantox Spray was
low (39.02% - 53.33%).
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MOT SO PAC PIEM BENH LY LAM SANG O CHO BI NHIEM VE VA BIEN
PHAP PHONG, TRI TAI QUAN TAY HO - THANH PHO HA NOI
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Truong Dai hoc Néng Lam - DH Thai Nguyén,
2Tram Chdn nuéi va Thii y qudn Nam Tir Liém - TP. Ha Néi

TOM TAT

Dé xac dinh mot s6 dic diém bénh 1y 1am sang & chd bi nhiém ve nudi tai quan Tay HO - thanh
phé Ha Noi va ap dung bién phap phong, tri ve ¢6 hiéu qua, chung t6i da kham va thu thap ve ky
sinh trén co thé cua 493 ché nuodi tai 4 phuong cua quan Tay Hb - thanh phd Ha Noi, xac dinh cac
biéu hién bénh 1y 1am sang va sy thay d6i mot s6 chi tiéu mau & nhimng ché nhidm nhiéu ve; sir
dung 3 loai thudc: Bravecto, Fleadom, Hantox Spray dé diéu tri ve cho ché. Két qua cho thiy,
trong 493 ché c6 169 cho nhidm ve, chiém ty 16 34,28%; ¢ nhimg cho nhidm nhiéu ve thuong cd
thé trang gay yéu, niém mac nhot nhat, da bi ton thuong, mot s6 vung da nhiém trung hoa mu; ché
nhiém nhiéu ve co sO lugng hong cau giam, sd luong bach cdu tang, ham luong huyét sic t6 giam,
ty khéi hong cau giam. Hiéu lyc diéu trj triét dé ve cho ché cua thudc Bravecto dat ty 1€ cao nhét
(97,56% - 100%); hiéu luc diéu tri triét dé ve cho cho cua vong Fleadom ciing dat kha cao
(80,95% - 93,33%); hiéu luc diéu trj triét dé ve cho ché cua thuéc Hantox Spray dat ty 1¢ thép
(39,02% - 53,33%).
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1. Introduction

Vietnam's climate tends to be hot and humid,
which is a favorable condition for pathogen
microorganisms to exist and develop,
especially diseases cause by parasites. Ticks
parasitize on dogs are one of the most
common ectoparasitic diseases, which not
only damage skin structure, but also reduce
their ~ immune  system, growth and
development. Parasitic ticks are a dangerous
intermediate vector in transmitting diseases to
livestock, thereby transmitting diseases to
human, causing Crimean-Congo fever virus,
Colorado fever, Q fever...; filariasis
(Dirofilaria, Dipetalonema), Boriellia... [1],
[2], [3]. The prevention and control of ticks is
very complicated due to the lifecycle of this
parasite that is constantly changing between
the environment and the hosts, besides ticks
are able to survive very long time in the
natural environment. Therefore, from 2018 to
2019, we have conducted a study about ticks
in dogs at Tay Ho district - Hanoi City and
approved some treatment regimens, thereby
recommending to dog owners to use effective
measures to prevent and treat ticks in dogs,
restricting tick-borne diseases to human and
other animals.

2. Materials, contents and research methodology

2.1. Material

- Dogs breeding in 4 wards: Phu Thuong,
Nhat Tan, Xuan La and Quang An at Tay Ho
district, Ha Noi city.

- Parasitic ticks on dogs.

- Blood samples from healthy dogs and
infected dogs.

- Treatment drugs for ticks:

+ Bravecto drug (ingredient: fluralaner,
manufactured by Intervet GesmbH - Austria).

+ Fleadom ticking collar (the main component
is amitraz made by Virbac - France).

+ Hantox Spray (ingredient: pyrethriod, the
active ingredient extracted from Asteraceae
family), manufactured by Hanvet - Vietnam.

- Optical microscope; chemicals and other
experimental equipments.

2.2. Research content

- The prevalence and infection intensity of
ticks on dogs.

- Clinical symptoms of dogs infected with ticks.

- Changes of hematological indicators of dogs
infected with severe tick infection.

- Determine the effectiveness of Bravecto
drug, Fleadom collar, Hantox Spray in
treating ticks for dogs.

2.3. Research methodology

- Parasitic ticks were collected from dogs
breeding in localities by using cluster sampling
in 4 wards: Phu Thuong, Nhat Tan, Xuan La,
Quang An at Tay Ho district, Hanoi City.

- Infected dogs were observed by corporal
conditions and clinical manifestations.

- Dog blood was collected from healthy and
dogs infected with high infection intensity (3
ml per dog), stored in tube containing
anticoagulant. Osmetech OPTI - CCA / Blood
GasAnalfzen machine was used to analyze
some hematological indicators of infected and
healthy dogs at Tay Ho General Clinic as
follows: red blood cells, white blood cells,
leukogram formula and hemoglobin.

- Bravecto drug, Fleadom collar, Hantox
Spray were used to prevent and treat ticks for
dogs in the first trial, each of them was used
for 15 infected dogs. After applying 15 days
of treatment, re-examined to find out ticks.
Since dog was considered as clean dog, the
conclusion is that the drug is effective for
radical treatment; if the dog is still infected
but in the mild infection intensity, the drug
has a therapeutic effect, but the treatment
effectiveness was not thorough. Continue
using Bravecto drug, Fleadom collar, Hantox
Spray to treat the remaining dogs infected
with ticks in 4 wards at Tay Ho district. After
15 days of treatment check again to find ticks
and determine the treatment effectiveness.

- Data were processed by Excel 2010 and
MINITAB 16 software.
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3. Results and discussion

3.1. The mainly clinical manifestations in infected dogs

Table 1. The proportion and clinical manifestations in dogs infected with ticks

Number  Number of Number of
of dogs with Proportion Mainly clinical . Proportion
) e . . dogs with
infected  clinical (%) manifestations . . (%)
- . manifestations
dogs manifestations
Poor appetite, weak body, 13 15.85
pale mucous membranes
A lot of ticks sticked on the
169 82 4852 thln_ skin, ruffled hal_r, dogs 82 100
licking and scratching on
the itchy regions.
Skin lesions, swollen skin
areas with purulent 16 19.51
infections
Table 2. Changes in hematological indicators of healthy and infected dogs
X+ xX+m
Hematological indicators Healthy dogs 1’1’%{) Infected dogs ( X) P. value
n =15 n =15
Red blood cells (million/ mm?®blood) 7.01+£0.17 5.16 £0.22 <0.01
White blood cells (thousand/ mm?3blood) 9.13+£0.11 13.91+£041 <0.01
Hemoglobin (g%) 14.90 + 0.58 10.50 + 1.38 >0.05
Hematocrit (%) 38.60 £ 0.50 32.10+1.32 > 0.05
Mean corpuscular hemoglobin (g/1) 19.03+£0.52 24.02 + 2.39 >0.05
Table 1 showed that in the total 169 infected 3.2. Changes in some hematological

dogs, there were 82 dogs appeared clinical
manifestations, accounted for 48.52%. The
mainly clinical manifestations were as
follows: anorexia, thin body, pale mucous
membranes, many ticks on thin skin, ruffled
fur, infected dogs licking and using feet
scraping into the itchy regions. Some dogs
showed signs of skin damage, swollen skin
areas with purulent infections

These clinical manifestations  resulted
mechanical damage  effects, nutrient
appropriation and the effects of tick’s toxins
secreted. The combination of these effects
made animals stunted, grow slowly,
inflammation of the subcutaneous struture,
inflammation of the skin pores and subsequent
infections. Dogs exhibited poor appetite,
anemia, pale mucous membranes, thin body,
ruffled fur, dry and thickened skin, showing
irritation,  discomfort, frequent scratching,
gnawing, licking areas parasitized by ticks.

indicators of infected dogs

Table 2 showed that the red blood cells of
healthy dogs were 7.01 million per mm?3
blood, the white blood cells were 9.13
thousand per mm? blood. According to Hoang
Toan Thang and Cao Van [4], the red blood
cells of healthy dog range from 6 to 8 million
per mm? blood; the white blood cells are 9.4
thousand per mm? blood. Thus, our results of
hematological indicators of healthy dogs
vacillated in the physiological range as the
authors described above. The average red
blood cells of infected dogs were 5.16
thousand per mm?2 blood, with P value <0.01;
the difference of this indicator was
significantly between healthy and infected
dogs. The average white blood cells of
infected dogs were 13.91 thousand per mm?3
blood. Therefore, the average white blood
cells of of infected dogs were much higher
than those of healthy dogs. This difference
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was significant (P <0.01). The hemoglobin
and hematocrit of healthy dogs were higher
than those of infected dogs (14.90 g% and
38.60% versus 10.50 g% and 32.10%,
respectively). However, with P>0.05, this
difference was not clearly significant.
Average mean corpuscular hemoglobin of
healthy dogs was lower than that of infected
dogs (19.03 grams per liter versus 24.02
grams per liter). This difference also was not
significant (P> 0.05). In general, due to
blood-sucking ticks, dogs infected with a lot
of ticks reduced red blood cells significantly,
but the white blood cells increased causing by
ticks damaged skin structure, pus in some
infected areas.

3.3. The leukogram formula of healthy dogs
and infected dogs

The determination of leukogram formula is
valuable in the diagnosis of diseases,
especially the diagnosis of parasitic diseases.
According to Hoang Thi Sen [5], the
leukogram formula is the percentage (%) of
different types of white blood cells. This
formula varies depending on the age, species,
physiologically corporal status. Compared
with the leukogram formula of the healthy
dog group (Table 3), we found that the
proportion of leukocytes had a change, the

most obvious was the eosinophils: the
eosinophils rate was from 5.77% (in healthy
dogs) increased to 9.13% (in infected dogs).
The difference was significant (P <0.001).
This increase exceeded the upper limit of
normal  physiological fluctuations. The
proportion of other types of white blood cells
also changed: neutrophils were from 62.18%
(in healthy dogs) decreased to 58.67% (in
infected dogs) (P <0.01); Other types of white
blood cells did not have significant changes
(P> 0.05).

According to Trinh Van Thinh et al. [6], cattle
and poultry fight parasites by cellular
reactions (inflammation, phagocytic function,
eosinophilia, leukocytosis and neutropenia).
Nguyen Xuan Hoat and Pham Duc Lo [7],
Pham Duc Chuong et al. [8] reported that
eosinophils participate in the process of
protecting the body and preventing infection.
Therefore, when the body infects by the
parasite pathogen, eosinophils increases.
According to Nguyen Thi Kim Lan [9], the
host body responds to the parasite by two
types of reactions: cellular and fluid reaction.
Cellular reaction are inflammation and
Eosinophil  increase, leukocytosis and
neutropenia.

Table 3. The leukogram formula of healthy dogs and infected dogs

Healthy dogs Infected dogs
Leukogram x£+m) (Xin}x)% Pa value
n=15 n=15
Neutrophils 62.18 + 0.40 58.67 + 0.59 <0.01
Eosinophils 5.77+£0.26 9.13+0.51 <0.001
Basophils 1.25 + 038 2.90+0.73 >0.05
Lymphocytes 26.20 + 1.05 25.70+£0.79 >0.05
Monocytes 4.60 +0.44 3.60+0.19 >0.05

3.4. Study on the preventive and treatment measures for infected dogs
3.4.1. Determine the effectiveness of tick treatment drugs for dogs in the 1* trial at Phu Thuong

ward

64

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Nguyen Thi Ngan et al.

TNU Journal of Science and Technology

225(05): 61 - 68

Table 4. The effectiveness of Bravecto drug, Fleadom collar, Hantox Spray
in treating ticks for infected dogs (1% trial)

Tt (o0 WO bl Propen
Group 2 5 5 100
Group 3 5 5 100
Bravecto drug Groug 5 5 5 100
Total 15 15 100
Group 2 5 5 100
Group 6 5 5 100
Fleadom collar Groug 9 5 4 80.00
Total 15 14 93.33
Group 3 5 3 60,00
Group 5 5 2 40,00
Hantox Spray Groug 9 5 3 60,00
Total 15 8 53.33
Table 5. The effectiveness of Bravecto drug, Fleadom collar, Hantox Spray in treating ticks for infected
dogs (2" trial)
Treatment drugs Locality Number of Nur_nber of dogs Proportion
(Group) treated dogs without ticks (%)
Phu Thuong 13 12 92.31
Nhat Tan 8 8 100
Bravecto drug Xuan La 12 12 100
Quang An 8 8 100
Total 41 40 97.56
Phu Thuong 13 9 69.23
Nhat Tan 8 7 87.5
Fleadom collar Xuan La 13 12 92.31
Quang An 8 6 75.00
Total 42 34 80.95
Phu Thuong 13 4 30.77
Nhat Tan 7 4 57.14
Hantox Spray Xuan La 13 5 38.46
Quang An 8 3 37.50
Total 41 16 39.02

Table 4 showed that using Bravecto drug
treated for 15 dogs infected with ticks; after
15 days of treatment, re-examined all treated
dogs, ticks were removed in all 15 treated
dogs. Thus, the effect of thorough treatment
of Bravecto ticks reached 100%. Using
Fleadom collar to treat 15 dogs infected with
ticks; after 15 days of drug administration, re-
examination of treated dogs found that 14/15
dogs without ticks, one was still infected with
ticks but in small numbers (4 ticks). Thus, the
treatment effectiveness of Fleadom collar

obtained 100% and the radical treatment
effectiveness was 93.33%. Using Hantox
Spray to treat 15 dogs infected with ticks;
after 15 days of spraying, continued to spray
the second application, re-examined dogs
after 5 days of the second application, the
number of ticks decreased in all 15 infected
dogs but only 53.33% of these dogs were
clean without ticks. Thus, the treatment
effectiveness was only 53.33%. The Hantox
Spray's effectiveness was low because this
spray can not expose to the surface of the skin
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in some hairy regions, where ticks are
parasitized, so it did not have a radical
treatment effect.

During the drug administration, all dogs
treated with Bravecto drug, Fleadom collar
and Hantox Spray were eating, moving
normally and showing no abnormalities.

3.4.2. Determine the effectiveness of tick
treatment drugs for infected dogs in the 2
trial in some wards of Tay Ho district

After approving the effectiveness of Bravecto
drug in the treatment of first trial for dogs,
there was found that the drug did not cause
side effects and was safe for the treated dogs,
we conducted treatment for the number of
dogs infected with ticks investigated in the
ward of Tay Ho district. The results of table 5
showed that the radical treatment
effectiveness in the second trial of Bravecto
drug in the research wards was still high
(ranging from 92.31 to 100%). Although the
treatment effectiveness was not 100% as that
in the first trial, but with 97.56% of the dogs
have been found to be very effective in
treating ticks in dogs. This result once again
confirmed that Bravecto drug was very

effective in treating ticks in dogs. The radical
treatment effectiveness of ticks for dogs of the
2nd round of Fleadom collar in the research
wards also reached quite high (80.95%);
Hantox Spray's radical treatment effectiveness
of ticks for dogs was low (39.02%).

All dogs treated with Bravecto drug, Fleadom
collar and Hantox Spray were safe and
showed no abnormalities.

Dongus H. et al. [10] used fluralaner (the
main active ingredient of Bravecto drug) to
treat Rhipicephalus sanguineus ticks in 4
groups of dogs. The results showed that, after
using the drug 24h, the radical treatment
effect in 4 groups reached 99.3% to 100%.
The research results of Burgio F. et al. [11]
showed that using fluralaner to treat ticks for
dogs were 100% effective after 12, 24 and 48
hours; Ranjan S. et al. [12] when used
fluralaner to treat Rhipicephalus sanguineus
ticks for dogs, the therapeutic effect reached
95.4 - 100%, the protection period lasted 12
weeks after treatment.

Thus, the tick treatment effectiveness given
by Bravecto drug in our study was quite
similar to the results of the authors above.

3.4.3. The comparison of the cost of using 3 tick treatment drugs for infected dogs
Table 6. The comparison of the cost of tick treatment drugs for infected dogs

Treatment cost

Administration Dogs Dogs Dogs Dogs
Used drugs via Cost weighed 2 weighed 5  weighed weighed
kg kg 10 kg over 10 kg
Brg;’jgto Oral use - 485000  550.000  807.000  807.000
Fleadom ooy collar ~ 140.000percollar 2 00 140000 140000  140.000
collar with 60cm of length
25.000 per bottle
Hantox . 100ml
Spray Spraying 42.000 per bottle 25.000 25.000 42.000 42.000

300ml

To compare the cost of 3 types of Bravecto drug, Fleadom collar and Hantox Spray to treat ticks
for dogs, we applied the treatment cost according to the market price. Dogs in 4 different weight
groups 2 kg, 5 kg, 10 kg and over 10 kg respectively, were conducted to compare treatment costs,
The results showed that: among the 3 drugs used to treat ticks, the Bravecto drug has a very high
price, so the cost expended treating tick at all weight levels was the highest. Specifically:

- For Bravecto drug: The cost to treat ticks for dogs weighed 2 kg was 485,000VND
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(Vietnamese dong), for dogs weighed 5 kg
was 550,000 VND, dogs weighed over 10 kg
was 807,000 VND. Bravecto was
administered by oral via.

- For Fleadom collar: The treatment cost for
dogs weighed 2 kg was 70,000 VND (due to
the dog size and weight, it is possible to split
the collar for 2 small dogs), dogs weighed
over 5 kg used only one collar, thus, the
treatment cost was 140,000 VND per dog.
Fleadom collar are weared regularly for
infected dogs.

- For Hantox Spray: 10-12 sprays per kg
B.W; after 15 days of application, repeated
spraying second time. Therefore, dogs
weighed less than 10 kg used a 100 ml spray
bottle, dogs weighed over 10 kg applied a 300
ml spray bottle. The treatment cost for dogs
weighed less than 10 kg was 25,000 VND,
and dogs weighed over 10 kg was 42,000
VND. Hantox Spray is used by topical spray
on infected dogs.

Thus, the treatment cost of Bravecto drug was
the highest, followed by Fleadom collar and
the lowest was Hantox Spray.

Combined with the tick treatment effect of 3
drugs, the use of Fleadom collar was a
relatively high treatment effect but obtained
the most reasonable price, the usage is also
relatively easy, protection period lasts from 4
to 6 months. Bravecto drug has a very high
therapeutic effect, the oral drug can protect
dogs from ticks within 12 weeks but the
treatment was expensive. Hantox Spray has
the lowest treatment cost but the actual
therapeutic effect was also very low, and the
usage was also quite complicated. Therefore,
depending on economic conditions, users and
owners can choose the appropriate medication
to treat the dog tick.

3.4.4. Propose measures to prevent tick
disease for dogs

Apply integrated
eradicate the ticks:

control measures to

- Eliminate ticks on dogs: Periodically using
tick drugs for dogs. Use mechanical or
chemical methods to eliminate ticks on the
dog's body at all stages of tick development.

- Remove ticks in dog kennels: After sucking
blood on the host, ticks will fall to the ground,
then find the gap on the wall, wall of the cage to
live and lay eggs. On the other hand, the larvae
will follow the grass into the kennel. Therefore,
smooth walls are recommended, and
periodically spray pesticides inside the kennels.

- Eliminate ticks in the nature: Change the
environment and living conditions of ticks by
cleacollar the bushes around houses and dog
sheds, using chemical spray to kill ticks on
the garden yards.

- Regularly shower to dog to remove parasites.
4. Conclusion

- Ticks are relatively common parasites in
dogs breeding in wards at Tay Ho district,
Hanoi City.

Dogs infected with ticks manifested clinical
symptoms including: anorexia, thinning, pale
mucous membranes; a lot of ticks on thin
skin, ruffled fur, infected dogs gnawing,
licking, scratching on the itchy areas by their
feet; skin lesions, rough skin with purulent
infection.

- Infected dogs have a decrease in the red
blood cells, while white blood cells increased;
The proportion of lymphocytes and
monocytes decreased, the rate of white blood
cells increased significantly in comparison
with those in healthy dogs.

- The radical treatment effectiveness for dogs
of Bravecto drug reached the highest rate
(97.56% - 100%); followed by Fleadom collar
was also quite high (80.95% - 93.33%);
Hantox Spray's effectiveness was low
(39.02% - 53.33%).

- The cost of using Bravecto drug was the
highest, followed by Fleadom collar and the
lowest was Hantox Spray.
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- Apply integrated preventive measures to
eradicate ticks, regularly shower dogs to
remove ticks and other parasites.
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