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EDITOR’S NOTE

It is my great pleasure to bring forward the fifth volume of IVSA Mirror, the annual
publication of IVSA Nepal. In spite of various hurdles and unfortunate situation due
to COVID pandemic, we have been successful in continuation of the annual journal. 



Working as the editor-in-chief of IVSA Mirror has been one of the most memorable
period

of

my

life. This

responsibility

has

provided

me

with

an

opportunity

to

develop my skills and confidence as a team person and leader. Even though the
editorial board faced many challenges during article collection as well as due to
COVID pandemic, we were able to come on top.



I would like to thank the members of my editorial board, especially my assistant
editor-in-chief, Miss Premisha Shrestha for her support and innovative ideas for
‘IVSA Mirror V’. I would also like to thank the advisors for our publications
Dr.Yuvraj Panth Dr. Dipesh Chhetri, Dr. Shankar Raj Barsila and Dr. Binod Pokhrel
for their help during editing of the article and their guidance.



I am grateful to IVSA Nepal for providing me with an opportunity to display my
skills as an Editor-in-Chief. It was a wonderful journey working as an editor and as
a member of IVSA Nepal. I wish our journal could be a source of knowledge to all
the readers. I am grateful to all the authors who provided us with their article and
had patience and faith in us in this difficult times. IVSA Nepal will provide various
platform to bring more knowledgeable and useful activities in future days as well. If
you have any suggestion or any comments, please feel free to contact us at the
address mentioned below.


Thank you!

Dibek Karki

Editor-in-Chief

IVSA Nepal, 2019/20

dibek118@gmail.com

ivsanepal@gmail.com
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Agriculture and Forestry University

Office of the Vice Chancellor 

Chitwan, Nepal


Forewords
It is a great pleasure for me to write a few words about the 5th publication of the
scientific journal, IVSA

Mirror #5, published by the editorial board and the whole

team

Veterinary

of

International

Students

Association,

(IVSA)

Nepal.

continuation with the previous publications, IVSA Nepal has been able to

In

bring

forward various research, reviews and case studies as well as findings of various
authors and

researchers in the field of veterinary education and animal husbandry. 


Agriculture and Forestry University (AFU), Rampur, Chitwan, Nepal has been the
first technical

university dedicated to the production of highly skilled agricultural

scientists, veterinarians as well as
technical

organizations,

forestry graduates. Among the various students’

IVSA Nepal

has

been

able

to

leave

a

mark

among

students as one of the leading technical organization through various programs

the
in

the field of veterinary education. The publication of the scientific journals such as
IVSA Mirror has

brought the knowledge, ideas and innovations of the individuals

into the paper for everyone to learn

and understand. In fact, it has united various

students,

innovators

teachers,

researchers

and

into

a

common

ground

where

information is properly shared among the individuals. 


IVSA Mirror has been playing a great role in bringing the knowledge of the few to
wider audience. The

success of such initiative will help to maintain the standard of

the university as a true technical

university. The journal will be instrumental in

bringing together the national and international

delegates to recognize the activities

conducted by the veterinary students in the university. The journal
promote

the

recognition

of

Agriculture

and

Forestry

University

in

will certainly
international

community. 


I would like to congratulate the team of IVSA Nepal for their efforts in bringing yet
another informative
that

this

publication

and useful scientific journal in IVSA Mirror. I am confident
will

be

highly

beneficial

to

the

students,

faculty

and

researchers of the national as well as international community. 


I wish for the success of this publication. 


……………………………... 

Prof. Sharada Thapaliya, PhD 

Vice Chancellor

Chitwan Tel.No. : 056-520602

Fax.No. : 056-526014

Kathmandu Tel.No. : 01-4478647
 ii
Fax.No. : 01-4478448

Agriculture and Forestry University 

Faculty of Animal Science, Veterinary Science & Fisheries
Tel.No.: 056-592131

Office of the Dean

Fax No.: 056-526014
Rampur, Chitwan, Nepal

Message
It is my honor to write a few words to congratulate International Veterinary
Students’ Association Nepal (IVSA Nepal) on the successful publication of the 5th
issue of its annual journal; IVSA Mirror. Being on the responsible position at
Agriculture and Forestry University (AFU) for the last few years, I have directly
witnessed the improvement of this journal both on quantity and quality, issue after
issue. The journal has also started gaining its popularity at the international level.
The international articles published in this journal signifies its reach to the global
community. 

The Faculty of Animal Science, Veterinary Science, and Fisheries (FAVF) is grateful
to IVSA Nepal for the publication of this scientific journal, which is the collection
of articles from national and international veterinary professionals and students.
FAVF is also proud of other various educational activities of the association which
are helpful to the students of this faculty. I sincerely praise the editors, the readers,
the advisors, and the supporters who contributed to the publication of the journal.  

Being in the period of global competition, veterinary students with good academic
knowledge should also possess strong writing skills. Good writing skills ease and
enhance scientific communication and also the dissemination of research findings.
Therefore, IVSA Mirror is a platform for all veterinary students to harness their
writing skills. I wish the veterinary students will use this golden platform and hope
to see more articles from them in the upcoming issue. 

Lastly, I want to appreciate the fact that even during the tough time of the pandemic,
IVSA Nepal is successful in publishing such a great journal. I am sure, this journal
will be highly beneficial to students, farmers, and foreign delegates. I wish IVSA
Nepal an unceasing success.

……………………………... 

Prof. Matrika Prasad Jamerkatel 

Dean 

Email: mpjamarkatel@afu.edu.np 

Phone no: 9855055670

Liaison Office:- P.O.Box.No. 13712 Vinayak, Dhruvmarga, Minbhavan, Kathmandu

Website: www.afu.edu.np
Tel.No. : 01-4106247, Fax.No. : 01-4106248
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Message
I feel glad to write some words on the publication of IVSA Mirror issue #5, which is
a scientific journal annually published by the International Veterinary Students’
Association Nepal (IVSA Nepal). It publishes veterinary science and animal
husbandry related research articles, review articles, case study, and short
communications. I would like to appreciate the IVSA Nepal and its editorial board
in publishing this journal which requires hard work and tireless efforts. 

I am sure that IVSA Mirror has been a good medium for veterinary students to uplift
their writing skills. It has also been a reliable source of veterinary-related
information to students, professionals, and farmers. Besides this publication, other
activities such as free animal health camps, exchange program, training and
workshops, veterinary quiz competitions, international conference and symposium,
etc. has been equally admirable. 

Being the first private veterinary college of Nepal, Himalayan College of
Agricultural Sciences and Technology (HICAST) always supports programs that
upgrades the knowledge of veterinary students. HICAST has been supporting the
activities of IVSA Nepal, especially the IVSA HICAST from the beginning. I also
want to ensure IVSA Nepal that HICAST always encourages and supports such
activities that contribute to uplift the skills of veterinary students and veterinary
education as a whole. 

Finally, I would like to congratulate IVSA Nepal for publishing IVSA Mirror issue
#5 and wish for the success of this publication.

Dr. Krishna Bahadur Shrestha

Principal 

HICAST,Kirtipur, Kathmandu
Kalanki, P.O.Box:25535, Kathmandu, Nepal /Tel.: 5195341,Email: info@hicast.edu.np,
URL://www.hicast.edu.np facebook: www.facebook.com/h1cast

v

vi

Message
I would like to congratulate the editorial board and the whole team of IVSA Nepal
for their successful publication of 5th edition of IVSA Mirror. IVSA Mirror has been
a great platform for various researches in the field of veterinary science among the
students as well as seasoned researchers. It has provided the platform to
acknowledge the findings in research of the veterinarian and has helped to broaden
the horizon of knowledge of the students.


International Veterinary Students’ Association Nepal (IVSA Nepal) has done justice
to the ethics of the veterinarians and the field of veterinary as a whole. IVSA Nepal
from the beginning of its formation has been extraordinary in various veterinary
related activities and achievements. In doing so, IVSA Nepal has also been able to
make its presence in various international committee. Its activities have benefitted
not only veterinary students but also veterinary professionals and
semi-professionals.


I would like to extend my best wishes to IVSA Nepal for the success of the
publication of the scientific journal, IVSA Mirror. I hope for more of the activities
from IVSA Nepal which will bring all the individuals of the veterinary fields
together.

Best Wishes

Regards,



Dr. Sital Kaji Shrestha

President

Nepal Veterinary Association, Veterinary Complex, Tripureshwor, GPO Box: 11462, Kathmandu, Nepal

Tel/Fax: 00977-1-5357496, Email: nveta@nva.org.np, URL: www.nva.org.np
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Dear members of IVSA Nepal, 

Firstly, I will very quickly introduce myself, my name is Merel Knoops, and I’m the
new President of IVSA Global. I’m 22 years old, and I have just finished my fourth
year of veterinary medicine at Ghent University, in Belgium.  

It is with great pleasure I get to write this foreword for the 5th edition of the IVSA
Mirror publication, and I truly hope you will enjoy reading all of the different
articles that have been included in this journal.  

One of the things I admire most about all IVSA members, is their immense
motivation to contribute to the veterinary community, be it through exchanges,
events, education or, for example, this journal. It’s amazing that IVSA Nepal has
worked so hard to get to publish this journal, for all of you to read and learn from.
Because that’s what IVSA is all about, sharing knowledge, skills and experiences to
strengthen the future generation of veterinarians.  

I encourage each and every one of you to contribute to the veterinary community in
your own way, because together, we will change the world!  

A big congratulations to IVSA Nepal for all of their hard work over the years. I hope
to meet you all at one of our ISVA events one day. 

Lots of love, 


Merel Knoops

President 2020-2021
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A CASE REPORT ON CANINE
TRANSMISSIBLE VENEREAL TUMOR (CTVT)
P. Kiju*, I. Tiwari, B. Shrestha
Abstract: Canine Transmissible Venereal Tumor (CTVT) is a unique kind of tumor that is transmitted by
viable cell transplantation under natural conditions through coitus, licking, sniffing and fighting with the
infected animal. Kale, a 2-year-old male crossbreed spitz dog was presented in Veterinary Teaching Hospital
(VTH), Institute of Agriculture and Animal Science (IAAS), Paklihawa Campus with ulcerated and tumorous
growth in the caudal part of bulbus glandis. Diagnosis of the case was done and found to be CTVT on the
basis of physical and cytological findings of multiple clear cytoplasmic vacuoles in the glass slide. The
traditional method of surgery was performed and tumorous growth was excised using blunt equipment with
emasculation technique. The patient was treated with two shots of vincristine sulphate after the surgery and in
the 3rd week after the surgery. The immune response plays an important role in determining the course of the
disease. Combination therapy which includes a combination of different methods of treatment like surgery,
chemotherapy, radiotherapy and immunotherapy is the best method in the treatment of CTVT.
Keywords: chemotherapy, combination therapy, CTVT, vincristine sulphate

Introduction
Canine Transmissible Venereal Tumor (CTVT)
is a benign reticuloendothelial tumor of dogs that
mainly affects the genitalia and occasionally the
extragenital sites. It is also known as infectious
sarcoma, venereal granuloma, transmissible
lymphosarcoma or Sticker tumor. Since coitus is
the major way of transmission of CTVT, the
tumor generally occurs in young, sexually
mature animals (Purohit, 2019). CTVT is the
unique kind of tumor transmitted as an allograft
by cell transplantation under natural conditions
and surviving as autonomous from the original
host (Mukaratirwa & Gruys, 2011). Viable
CTVT cells are transmitted to host dogs
spontaneously
through licking,
sniffing,
fighting/biting, or scratching and can occur
anywhere on the body including the skin, oral
and nasal cavities (Eze, Anyanwu, & Kene,
2008). The tumor is typically reported in tropical
and subtropical countries and found in all breeds
of dogs. CTVT is generally a benign tumor but it
is also reported as a metastasized form in
regional lymph nodes, liver, pancreas, and brain
(Eze et al., 2007). The incidence of metastasis is
generally low and about 5% or fewer cases are

reported (Saibaba, Dhana Lakshmi, &
Phaneendra, 2015). The mutated tumor cell has
an abnormal number of chromosomes ranging
from 57 to 64, in contrast to the normal tract, the
role of TVT in the pathogenesis of Urinary Tract
Infection (UTI) is also high. Upon genital
examination of male dogs, the tumors are often
situated on glans, mucosa and preputial bulb
(Nak, Nak, Cangul, & Tuna, 2005) with
consequent phimosis (Rashid Dar et al., 2017).
Similarly, in females, the tumor is located in the
caudal vagina and vaginal vestibule and rarely
found in the uterine region (Nak et al., 2005).
Moreover, the projection from the vulva leads to
the perineal region which generally doesn't
interfere with urination in female dogs (Rashid
Dar et al., 2017). Hemorrhagic discharge which
is often seen after the ulceration lesion in male
external genitalia is usually confused with
urethritis, cystitis and prostatitis and such lesion
is often the cause of anemia in females (Rashid
Dar et al., 2017). Cryosurgery, Radiotherapy,
surgical
therapy
and
antineoplastic
chemotherapy are some of the methods to handle
CTVT. (Rashid Dar et al., 2017). The present

Institute of Agriculture and Animal Science, Paklihawa Campus, Paklihawa, Nepal
*Corresponding author: pratikkiju2@gmail.com

1

IVSA MIRROR V
paper reports CTVT on a mixed breed dog and
treatment is done with combination therapy
(Surgical therapy with chemotherapy).

Case Description and History
A 2-year-old male dog (Kale) of mixed breed
dog (Spitz cross) was brought in Veterinary
Teaching Hospital (VTH), IAAS, Paklihawa
Campus with the chief complaint of abnormal
swelling near bulbus glandis (Fig. 1) with oozing
of hemorrhagic fluid. Hematuria was one of the
main signs of the patient. The patient was black
and grey with a weight of 11.5 kg and a rectal
temperature of 101.6° Fahrenheit. According to
the owner, the dog was a well-supervised home
kept dog but it had escaped once in the same
month before the appearance of symptoms.

Fig 2: Multiple clear cytoplasmic vacuoles in blood
smeared in Giemsa stain

The tumor (8-10 cm) was well palpated from the
exterior skin surface of the bulbus glandis.
Perforation was clearly observed in the tumor
site with oozing of sanguineous fluid. The
patient was in pain while urinating as it showed
curved spinal position as well as hematuria while
urinating. Urinary hesitancy and dysuria were
also observed. Extra genital lesions were not
observed.

or imprints of the tumor (Purohit, 2019).
Imprints of tumor were collected on a glass slide,
were air dried and were stained with diluted
Giemsa stain (1:20 vol/vol) for 20 min. The
slides were then washed off with buffered water
(1-2 drops) and left for air drying. After the
smear was dried up, it was observed with a 100X
microscope. CTVT cells were observed in the
treatment microscope and very distinct mitotic
figures with chromatin clumping with more than
2 prominent nuclei were observed. Multiple clear
cytoplasmic vacuoles were observed with the
increased nucleus to cytoplasmic ratio (Fig. 2).

Diagnosis

Treatment

Definite diagnosis of CTVT is based on physical
examination and cytological findings typical of
CTVT in exfoliated swabs, fine needle aspiration

Surgical treatment:

Clinical Signs

A. Control and Anesthesia
For Sedation
Xylazine
@1mg/kg
ml
was
given
intramuscularly and after proper sedation,
atropine @0.022 to 0.044 mg/kg was also given
to increase heart rate (to oppose the effect of
bradycardia due to Xylazine) according to the
protocol of VTH, IAAS, Paklihawa Campus.

Fig 1: Ulcerated tumorous growth in
the area of bulbus glandis

The dog was positioned in dorsal recumbency,
hairs of hypogastric and mesogastric regions
were then clipped, properly shaved and the
region was made aseptic.
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For General Anaesthesia

nodules around the caudal part of the bulbus
glandis of the dog (Fig. 6). Blunt emasculation
was done during the removal of tumorous mass
using the help of the finger of the surgeon and
taking care of the urethra and other vascular
healthy tissue. Thus, the cauliflower-like
growths attached to external genital mucosa
were undermined and removed (Fig.7). Then the
muscle and subcutaneous layer was closed in a
continuous pattern with absorbable suture.
Finally, the skin layer was closed using a
non-absorbable suture (polypropylene) in a
simple interrupted pattern (Fig. 8). The patient
was treated with two doses of vincristine
sulphate @0.025mg/kg diluted in 200ml of
saline water after the surgery on the first day.
The patient was weekly consulted for the
follow-up of the case where no growth of the
tumorous mass was observed. The tumor

General anesthesia was induced with the
combination of Diazepam and Ketamine in the
ratio 1:1 @0.25mg/kg Diazepam and @5mg/kg
ketamine as induction dose and was maintained
as Diazepam and ketamine in the ratio of 1:2
according to the required protocol.
B. Surgery incision and suturing
The traditional approach of surgical intervention
was practiced. After all the pre-surgical
management, the surgical site was draped and
prepped properly (Fig. 4). About 4-5 cm long
skin incision was given at the site of the body of
the penis taking care not to damage the urethra
of penis (Fig. 5). Scalpel surgery was not done in
the surgery except during the incision on the
skin. Slowly using a blunt object, in this case,
fingers were used to undermine the tumorous
Time
Top up(ml)
Time

13:33 13:40 13:45 13:51
13:57
14:04
14:10
0.5
0.5
0.5
0.8
0.8
0.8
0.8
Table 1: Time and Top-up dose of anesthesia used during the surgery.
13:09

Heart rate 164
Respirati 9
on rate

13:1 13:23
5
164 132
11
12

14:23
0.5

13:33

13:41

13:47

13:52

13:57

13:25

168
16

148
25

176
30

169
27

164
28

150
24

Table 2: Different clinical parameters during the surgery.
subsequently decreased during the course of
follow up observation. The second dose of
vincristine sulphate was given with the same
dose as the initial dose in the 3rd week of the
surgery.

Case Discussion
CTVT can occur as a single solitary mass or as
multiple tumors with cauliflower like growth,
lobular, nodular or papillary forms like
appearance. CTVT may also develop in
extragenital sites such as skin, subcutaneous
tissue and in oral and nasal cavities and such
localization are difficult to diagnose. Metastases

are rare in CTVT and yet they can occur in
puppies and immune compromised dogs (Ks,
Narendran, & Ajidhan, 2015). The CTVT cells
are contagious as it is transmitted by the transfer
of living stable cancer cells. Dogs with CTVT are
at high risk of having bacteriuria due to urine
retention as the urine will not pass out due to
mechanical obstruction of the urethral orifice by
the tumor. Occasionally tumor cells may be
parasitized by canine Leishmania where they
both coexist (Eze et al., 2008). The immune
response against the disease plays a major role in
determining the course of the disease. In most
adult dogs, the disease spontaneously regresses
after a period of logarithmic growth due to the
3
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development of IgG in the sera of the dog after
the infection of CTVT. The prognosis for total
cure is good unless metastatic involvement of the
central nervous system or eye is involved
(Ganguly, Das, & Das, 2013).

growth was surgically emasculated. Then, after a
week two shots of vincristine sulphate were
given within the interval of two weeks.
Combination therapy can be considered the best
method to cure the tumor.

In this case, surgical treatment was done as the
tumor site was excessively ulcerated and the size
of the tumor was blocking the urine passage.
Surgical excision is generally done to those cases
that are presented with solitary, small, easily
accessible and noninvasive tumor nodules.
Electrosurgical excision seems to have an edge
over the traditional surgical approach (Ganguly et
al., 2013). Surgical treatment has a lower rate of
efficacy and resulting in a higher rate of
recurrence (18-60%) which is influenced by the
location and extent of the disease and up to
50-68% relapse occurs solely owing to tumor
cell transplantation into the surgical wound (Eze
et al., 2008). Excision surgery, chemotherapy,
radiotherapy, immunotherapy are some of the
treatments to cure CTVT, though combination
therapy is considered the best method to cure the
tumor. Therefore, a single shot of Vincristine
Sulphate was also given to the dog after two
weeks of surgery in our case. Chemotherapy has
been shown as the most effective and practical
therapy where vincristine sulphate is most widely
used with 2 to 8 injection slow IV for complete
remission (A. K. Das, 1989; U. Das & Das, 2000;
Khan et al., 2009). Vincristine resistant CTVTs
may be treated with doxorubicin. Antineoplastic
treatment can be combined with two or more
chemotherapeutic agents (Vincristine and
cyclophosphamide combined with methotrexate)
(Rashid Dar et al., 2017).
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A CASE REPORT ON
LEPTOSPIROSIS IN BULL AT POKHARA NEPAL
P. L. Mahato*1, S. Regmi1, I. Devkota1, R. P. Neupane1,
A. Khulal1, G. K.C2
Abstract: Leptospirosis is one of the most commonly occurring zoonotic diseases transmitting from one
animal to another through infected urine, soil and water when they come in contact with the mucosal surface
of the eye, nostrils, mouth and genital tract. Pyrexia, hemoglobinuria, hemolytic anemia, jaundice, weakness,
anorexia are the commonly observed signs. The urine dip-strip test was performed showing increased pH and
proteinuria with a reduced specific gravity of the urine. The urine sample was centrifuged at 5000 rpm for 5
minutes to obtain sediment. Thick smear was made from the sediment and was stained with Giemsa stain.
Dark pink coloration of elongated coiled thread-like structure was observed under oil immersion microscopy.
Successful treatment was performed by intramuscular administration of oxytetracycline at the rate of 20mg
per kg body weight for 3 days.
Keywords: hemolytic anemia, oil immersion microscopy, proteinuria, zoonotic

Introduction
Leptospirosis is an infectious disease of zoonotic
importance caused by a spirochete bacterium
Leptospira which can either be transmitted
through infected urine or direct contact of
contaminated soil or water on the mucosal
surface of eye, nostril, mouth or genital tract.
They have periplasmic flagella, and a spiral body
which is used to move in a rapid darting motion
in liquid media and rotate in its long axis so that
they can penetrate the membranes (Allan et al.,
2015). Venereal mode of transmission is also
recorded in animals (Wakeman, 1945). It is also
known as Weil’s disease and can lead to multiple
organ failure with the potential risk for death. It
is transmitted to humans from domesticated
cattle, pig and horses whereas dogs can be
infected by wild animals like raccoons and
porcupines (Lokida et al., 2016). Leptospira can
survive 6 days in water and 24 days in the soil
after being excreted by an infected animal (Allan
et al., 2015). Farmers are unaware that
Leptospira can cause abortion in pregnant
females at the second trimester and stillbirth or
uterine death of the fetus if infected in the third
trimester whereas sterility in infected bulls
leading to threat in performance of animal and

production potential (Gompo, Jyoti, Pandit,
Sapkota, & Pandey, 2020). The overall incidence
of leptospirosis was 10.5% in cattle, buffalo,
goat, sheep and pig reported by the Directorate
of Animal Health, Nepal (Regmi, Pandey,
Malla, Khanal, & Pandey, 2017). The main
clinical signs in cattle include pyrexia, hemolytic
anemia,
hemoglobinuria,
jaundice
and
occasionally death. In lactating animals, milk
yield was reduced and contains colostrum-like
color with high somatic cell count (Ellis, 2015).
Diagnosis of disease and its treatment becomes
challenging in the absence of well-equipped
laboratories. Leptospirosis can be tested by
direct examination of blood and/or urine,
polymerase chain reaction, ELISA etc.
(Picardeau et al., 2014).

Case Report
Urine of a 4-years old Jersey cross bull was
brought to Veterinary Laboratory Pokhara from
Lamachour, Pokhara-19 reporting that the animal
is urinating red-colored urine, weakness,
anorexia, restlessness, unable to mount from the
last three days. The animal was not brought to
the lab, so no vital signs were recorded. The
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farmer also reported that the same incidence was
seen six month ago.

Materials and method of diagnosis
For proper diagnosis, a dip-strip test of urine for
the detection of any disorder was performed.
Increased level of protein in the urine, increased
pH and decreased specific gravity was detected.
We took a few ml of urine in a test tube and it
was centrifuged at the rate of 5000 rpm for five
minutes. The urine became clear with only a few
ml of sediment at the bottom of the tube. The
clear fluid after centrifugation indicated the
presence of blood cells in the urine and the
condition was hematuria. This condition can be a
result of many diseases, injuries in the urinary
system and/or kidney disease.
In an attempt of diagnosis, sediment was
observed in a microscope using slide and
coverslip. We observed clear round cells in 10X
focus of the microscope. On observation, slightly
moving spiral organisms were seen.
On observation under a microscope, we found a
spirally coiled organism in the urine. The
sediment was then stained with Giemsa after
fixing with methanol. The smear was cleaned
with gentle water current to clean the unused
stain. Under an oil immersion microscope the
organism was seen on the slide appearing as a
thread like dark pink colored elongated, coiled
structure arranged in clusters in a different field.
The observation of organisms matched previous
observations which was the same as Leptospira.

Discussion
The most common causes of hematuria can be
benign tumor, stones, infection, trauma, renal
and iatrogenic cause (Yeoh, Lai, Anderson, &
Appadurai, 2013). However, these can easily be
ruled out, as we saw an organism in urine
sediment. Among all other different approaches
in diagnosis, urine was the only sample obtained,
the laboratory facilities limited us to the use of
cytological techniques, and we ended up doing
Giemsa Staining instead of the PCR, ELISA or

other advanced technology. Urine can be used as
diagnostic material
(Rodríguez, Rodríguez,
Fernández, Rodríguez, & Cantillo, 2013) and for
Fontana Silver stain technique, blood serum is
inappropriate. The standard method for staining
of Leptospira is Fontana Silver stain from a long
time (Rodríguez et al., 2013), though Giemsa
staining can also be used for the same purpose
(Babudieri, 1961). The silver Fontana stain
makes the organism visible as a cylinder, and
coiled with our findings in the lab even in
Giemsa stain.
The normal value of urine protein (albumen)
should be negative or very low (Parrah et al.,
2013), but in urine strip dip test it was seen that
urine was proteinuric, which is associated with
hematuria condition. The specific gravity of
urine in the bull was lower than normal value,
but the specific measure should be in the form of
ratio of specific gravity to the creatinine level
because their ratio is to be constant (Gunasekara
et al., 2017). However, reduction in specific
gravity of urine indicates osmotic diuresis, loss
of medullary tonicity, resistance and deficiency
of antidiuretic hormone (Gunasekara et al.,
2017). Normally the acidic pH doesn't favor the
growth of Leptospira, but the pH for urine was 9
in this bull which favored the growth. It was
reported that grazers have higher pH in
comparison to non-grazers, hence occurrence of
Leptospira is higher in grazers (Ellis, 2015).
Alt, Zuerner, & Bolin, (2001) and Towheed et
al.,(2019) reported that drugs like Tilmicosine
10mg/kg body weight S/C single dose,
Dihydrostreptomycin-penicillin G 25mg/kg body
weight I/M single dose, multiple doses of
Ceftiofur sodium 5mg/kg body weight I/M once
daily for 5 days or 20mg/kg body weight I/M
once daily for 3 days stopped shedding of
bacteria from the urine. The animals can also be
treated for shedding bacteria with streptomycin
25mg/kg body wt, making (PCR) serologically
negative leptospira result after two days of the
injection (Gerritsen, Koopmans, & Olyhoek,
1993).
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Table 1: Physical properties and Urine strip test result with reference value (Parrah et al., 2013)
S.N.

Parameters

Properties

Reference value

1

Color

Slightly red

Pale yellow-dark brown yellow

2

Transparency

Opaque

Clear

3

Specific
Gravity

1.01

1.02-1.045 (Herman et al., 2019)

4

pH

9

7-8.4

5

Nitrogen
toxicity

Negative

Negative

6

Albumen

30gm/dl

Negative or very low

7

Acetone

Negative

Negative

8

Glucose

Negative

Negative

9

Bilirubin

Negative

Negative

10

Urobilinogen

Negative

Negative-weak positive

Treatment

Conclusions

Oxytetracycline was given at the rate of 20mg
per kg body weight intramuscularly for three
days in the upper muscular region of hind leg i.e.
gluteal region. The prognosis was very good
after the treatment with Oxytetracycline in the
bull. The farmer was advised to keep the bull in
a separate isolation shed, feed vitamins and
minerals for better and fast recovery and mating
was asked to be paused till three weeks of
treatment. To make sure that the bacteria was
completely eradicated, re-examination of urine
samples was suggested before the mating
schedule.

Leptospirosis is a bacterial, zoonotic disease; it
is easily transmitted to human and other animals
through direct, indirect contact with materials
infected with the bacteria. High fever, red urine,
anemia, jaundice like symptoms are clinical
signs and can be diagnosed by a serological and
cytological method. Oxytetracycline, Ceftiofur,
Tilmicosin, Dihydrostreptomycin - penicillin,
streptomycin are antibiotics effective against the
bacteria and stop shedding through urine in one
to five days of treatment.
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A CASE REPORT ON UROLITHIASIS IN DOG
S. Kunwar*, B. Shrestha

Abstract: Urolithiasis is a common problem in canid species. Calculi are found majorly in the bladder in case
of females and in urethra in case of male dogs. Surgical approach might not provide permanent solution for
urolithiasis therefore; prevention should be done with regards diet and other factors. Ruby, a seven years old
female dog was presented at Veterinary Teaching Hospital, Paklihawa Campus. It had a history of hematuria
and difficulty during urination. After observation of the urinary tract through ultrasonography, urolithiasis
was confirmed. Surgical operation was carried out to remove calculi and suturing was done avoiding
excessive tissue damage. Antibiotics along with NSAIDS were used during post-operative care. After 2 weeks
sutures were removed. The dog remained in normal healthy condition after the surgery during the follow up
routine.
Keywords: bladder, calculi, surgery, urolithiasis

Introduction
Urolithiasis or urinary calculi is the deposition of
crystals of various salts in any part of the urinary
tract. It is generally observed in renal tubules or
urinary bladder.
Uroliths consist of major minerals and organic
matrices in minor amounts. Three main
contributing factors for urolithiasis are:
1. Matrix- inorganic protein core may
facilitate initial urolith formation.
2. Crystallization inhibitors of uroliths may
be lacking or dysfunctional.
3. Precipitation crystallization factors as
solute and other chemical factors lead to
crystallization.
Hepatic diseases also contribute to the deposition
of urate crystals. Factors affecting urolith
formation may not be the same for different
crystals. Struvite crystals are mainly seen due to
infection of the urinary tract. Uroliths also occur
due to alteration of pH i.e. alkaline pH favors the
crystal formation; mineral imbalance, deficiency
of vitamin-A and infection lead to desquamation
which favors formation of crystal (Bartges &
Callens, 2015). Genetic factors as altered urate
metabolism also play a role in urolithiasis.

Urolithiasis can be diagnosed through its clinical
manifestations such as hematuria, dysuria,
abdominal palpation of bladder (Brown, 2019).
Diagnosis can also be done through urinalysis.
Urinalysis tests can be done for urine pH, urine
concentration, presence of cells like WBCs,
RBCs and presence of crystals in urine. Serum
tests also provide guidelines with the increase in
creatinine and urea level in urolithiasis due to
obstruction in the flow of urine. Confirmatory
diagnosis is made through medical imaging
techniques such as radiographic studies and
ultrasonography. Prevention of urolithiasis is
done through increased water intake, regular
exercise, dietary management and early
treatment of urinary tract infection. In veterinary
practice, open cystotomy is commonly used to
remove cystoliths (Pinel, Monnet & Reems,
2013).

History
Ruby, a 7yrs old female of Japanese spitz was
brought to Veterinary Teaching Hospital,
Tribhuvan University. The owner complained
about hematuria and dysuria for nearly over two
weeks. The animal was in severe pain and
anorectic for the past 4 days. Animal was

Institute of Agriculture and Animal Science, Paklihawa Campus, Paklihawa, Nepal
*Corresponding author: kunwarshanti44@gmail.com
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lethargic and showed abnormal gait. Urinating
posture was abnormal along with foul odour of
urine. Animal appeared dull and dehydrated.
Clinical Findings
Bloody urine (dark red in colour) was seen for
13 days. On palpation of the lower abdomen, the
bladder was distended and pain was felt by the
animal. Animal showed abdominal discomfort
and was unable to urinate. Urinary incontinence
was observed. Rectal temperature was 101 0 F.
Heart rate was 94 beats per minute and
respiration was 24 per minute. The mucous
membrane was pink. Blood test reports showed
an increase in leukocytes which pointed towards
infection.

During ultrasonography hyperechoic foci were
seen. In USG, bright objects were visible in the
bladder.
Similarly
during
radiography,
radiodense
calculi
were
seen.
Serum
biochemistry helped to evaluate the kidney
function.

Treatment
With the consent of the owner, surgical
intervention was done to remove the uroliths.
Surgery is the most effective way to treat
uroliths. Dog was kept off feed for 12 hours
before surgery.

Clinical Findings
Bloody urine (dark red in colour) was seen for
13 days. On palpation of the lower abdomen, the
bladder was distended and pain was felt by the
animal. Animal showed abdominal discomfort
and was unable to urinate. Urinary incontinence
was observed. Rectal temperature was 101 0 F.
Heart rate was 94 beats per minute and
respiration was 24 per minute. The mucous
membrane was pink. Blood test reports showed
an increase in leukocytes which pointed towards
infection.

Fig. 1: Dog with sign of hematuria

Hematological report:
Parameters
WBC
Lymphocytes

Value seen in
patient blood
36.2×109/L
6.2×109/L

Granulocytes
RBC

29×109/L
9.29×1012/L

HGB
HCT

220g/L
65.2%

Normal range
(6-17)×109/L
(0.8-5.1)×109/
L
(4-12.6)×109/L
(5.5-8.5)×1012/
L
(110-190)g/L
(39-56)%

Diagnosis
Diagnosis was made on the basis of clinical
signs such as hematuria and dysuria.
Confirmatory diagnosis was made through
ultrasonography and radiography imaging.

Fig 2: Hyperechoic foci seen in bladder

Surgical Preparation
Dog was sedated with xylazine @1mg/kg body
weight and the operation site was prepared.
Anaesthesia induction was done using diazepam
and ketamine in the ratio of 1:1 and dose was
maintained in the ratio of 1:2 of diazepam and
ketamine. Meloxicam @2mg/kg body weight
and ceftriaxone was given according to the
protocol of VTH, IAAS, Paklihawa campus.
After the sedation of the dog, shaving of the
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ventral abdomen was done. The surgical site was
scrubbed with an antiseptic solution. Scrubbing
was done in a circular pattern moving outward
from the incision site. It prevents the dragging of
dirt and hair back in surgical sites and ensures
that the site is clean. Animal was placed in

dorsal recumbency and limbs were tied for
stabilization.
Surgical procedure
After induction of general anesthesia and proper
stabilization of the dog, sterile drapes were
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placed on the top of the dog to create sterile
fields and drapes were clamped in place. Mid
ventral celiotomy was done with a single
incision of 5-6 cm in skin. Upon confirmation of
a distended bladder, cystotomy was performed.
After the incision on the bladder, urine was
evacuated. While doing cystotomy, thickened
layers of the bladder were visible which pointed
towards bladder wall inflammation but no signs
of necrosis was seen. After the removal of
calculi of various sizes (1.7-3 cm), the bladder
was flushed initially with normal saline followed
by mild concentration of iodine.
After repeated dressing of the bladder, suturing
of the bladder was done using a Cushing pattern.
After bladder closure, a leak test was performed
using sterile saline to ensure no leak in the
bladder.
Before closing the incision, bleeding was
checked. Continuous pattern of suturing was
done in peritoneum, muscle layers and
subcutaneous tissue in 3 steps. Finally suturing
of outer layer i.e. skin was done using an
interrupted pattern with a non absorbable suture
to prevent herniation. Then the incised area was
made aseptic using a mild solution of iodine.
During surgery vital signs such as respiration,
heart rate and temperature were frequently taken.
Fluid therapy was given during the surgery
period.

Post operative care
Animal was given ampicillin to prevent
secondary bacterial infection and meloxicam for
pain relief. Surgical site was checked regularly
for swelling and discharge. After about 2 weeks
of healing, the suture was removed. Animal was
kept in a proper diet to prevent further formation
of calculi. Dogs were not allowed to jump and
run during the recovery period. The dog was
restricted from licking the incision site.

Discussion
Urinary system removes metabolic wastes in the
form of liquid. When there is change in the

content and pH of urine, there is an increase in
concentration of certain solute and precipitation
of these solutes results in calculi formation.
Renal calculi are commonly seen in dogs.
Hematuria may be due to the irritation caused by
uroliths in bladder mucosa. Most common site of
calculi formation is the urinary bladder in
females and urethra in male dogs. Elevated level
of BUN is found in case of urolithiasis due to
prolonged retention of urine and may lead to
irreversible change in kidney (Uma, Kumar,
Lakkawar & Nair, 2018).
In this case, the dog had the symptoms of
hematuria so urolithiasis was suspected.
Confirmatory diagnosis was made through
ultrasonography and radiography images by the
observation of radiodense objects in x-ray and
hyperechoic foci in USG. Microscopic
examination of crystals helps us to know about
the chemical structure of calculi. Urine and
bacterial culture sensitivity testing was also
helpful in determining the type of urolith
present. Calculi appeared enlarged during
ultrasonography. So, a surgical approach was
taken to relieve the patient. During surgery care
should be taken so as to not contaminate
surrounding organs and to minimize the blood
loss. All the vital signs should be maintained in
normal range to avoid complications. Techniques
to dissolve calculi for some stones have been
developed. Medical dissolution consists of
adjusting urine pH, eradicating bacterial
infection or diluting urine. Allopurinol is used in
dogs with ammonium urate calculi (Bartges &
Callens, 2015). If it is not treated in time, the
severity of the case will increase which leads to
multiple organ failure. Treatment strategies must
include removing the underlying causes to
prevent chance of recurrence. With advancement
in technology, less invasive methods have been
evolved for the treatment of urolithiasis in
animals. Non surgical approaches such as
dissolution,
lithotripsy
or
percutaneous
cystolithotomy can be performed. Dissolution of
Struvite cystoliths can be done with low risk.
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Cystotomy
will
cause
suture
related
re-occurrence of uroliths therefore dissolution
has been recommended (Lulich et al., 2016).
Specific prevention methods should be followed
for different uroliths.

Conclusions
Case of urolithiasis is common in canines. So
prevention should be done as regular exercise,
adequate hydration, proper diet and frequent
check up of urine of crystalluria. Prompt
treatment of urinary tract infection also reduces
the potential for formation of calculi.
References
●

●

●

●
●

●

Bartges, J. W., & Callens, A. J. (2015).
Urolithiasis. Veterinary Clinics of North America
- Small Animal Practice, 45(4), 747–768.
https://doi.org/10.1016/j.cvsm.2015.03.001
Brown, S. (2019). Urolithiasis in Small Animals Urinary System - Merck Veterinary Manual. In
Merck
Veterinary
Manual.
https://www.merckvetmanual.com/urinary-system
/noninfectious-diseases-of-the-urinary-system-insmall-animals/urolithiasis-in-small-animals?query
=urolithiasis
Lulich, J. P., Berent, A. C., Adams, L. G.,
Westropp, J. L., Bartges, J. W., & Osborne, C. A.
(2016). ACVIM Small Animal Consensus
Recommendations on the Treatment and
Prevention of Uroliths in Dogs and Cats.
Journal of Veterinary Internal Medicine, 30(5),
1564–1574. https://doi.org/10.1111/jvim.14559
Pinel, C. B., Monnet, E., & Reems, M. R. (2013).
Laparoscopic-assisted cystotomy for urolith
removal in dogs and cats -23 cases. Canadian
Veterinary Journal, 54(1), 36–41.
Uma, S., Kumar, R., Lakkawar, A. W., & Nair, M.
G. (2018). Cystolith in a dog : A case report. 6(1),
924–927

14

IVSA MIRROR V

ASSISTED REPRODUCTIVE TECHNIQUES
IN FARM ANIMALS: NEED OF THE HOUR
T. Safdar 1*, M. A. Bashir 1, A. Haseeb2
Abstract: Assisted Reproductive Techniques are one of the key aspects to improve the efficiency of animal
production and maintain the productivity level. Major Assisted Reproductive Techniques (ART) discussed in
this brief review are Artificial Insemination (AI), Estrus Synchronization, Superovulation, Semen Sexing,
Cryopreservation, and Embryo Transfer (ET). Reproduction is the backbone of any livestock enterprise, and
to achieve remarkable results, the use of ART is inevitable. The loss in the economy through various
reproductive problems such as infertility, low conception rate, early embryonic death and others can be
effectively managed by the use of various assisted reproductive techniques. Although artificial reproductive
techniques are becoming more popular among livestock production, these techniques need to be refined to
gain more efficiency.
Keywords: ART, artificial insemination, embryo transfer, estrous synchronization, superovulation, semen sexing,
cryopreservation

Introduction
Assisted reproductive techniques are the key to
improve the efficiency of animal production in
livestock enterprises. Unfortunately, only a few
farms are using these techniques to maintain the
productivity level. These technologies aim to
eradicate common reproductive problems in the
dairy industry like infertility, low conception
rate, less production, poor genetic makeup of
animals, and early embryonic mortality. The
livestock industry is suffering from a huge
economic loss because of little use of these
beneficial techniques. This article aims to cover
an overview of major and applicable assisted
reproductive techniques (ART) and the need for
using these technologies in today’s world
(Gelayenew & Asebe, 2016; Hafez, 2015;
Verma, Kumar, & Chand, 2012).

Artificial Insemination
Artificial insemination is the first and basic
assisted reproductive technique which is now
being practiced all over the world including
developed and under-developed countries. AI is
the process of unnatural deposition of semen in
the female reproductive tract and was first
practiced in bitch by Spallanzin in the year 1784.

Later on, Ivanoff (1922) also used this technique
in domestic animals including horses, poultry,
cattle, and sheep. Nowadays, almost all
corporate and commercial dairy farms are using
AI in a routine. Every year almost 100 million
cattle, 40 million pigs, 33 million sheep, and 0.5
million goats are artificially inseminated
(Boa-Amponsem & Minnozi, 2006). AI is
practiced less in small ruminants, especially
goats, as compared with large ruminants (cattle
and buffalo). AI involves a collection of semen
from the male by any method (most commonly
artificial
vagina
and
electro-ejaculation
methods), examining its vigor and motility,
processing it, and then loading into the straws.
Either freshly chilled or frozen-thawed semen
can be used to inseminate the animal, although
freezing and long-term storage requires the use
of cryoprotectants. It is also noted that the
conception rate is low if the frozen-thawed
semen is used. AI is an easy way to improve the
genetic makeup of progeny from the side of a
male. Also, there is an improved conception rate,
less chance of injury, and a low risk of spreading
sexually transmitted diseases (STD) from AI
(Althouse, n.d.).
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Estrus Synchronization
The sole purpose of estrus synchronization is to
induce estrus in a desired group of females at a
predestined date and time. While synchronizing
the time of induction of heat, we are ultimately
scheduling the time of parturition. Detection of
heat is a crucial part of the good management of
animals and this is even harder when we have to
deal with a large herd of hundreds and thousands
of animals. Using the estrus synchronization
technique, we can relieve this difficulty by
bypassing the estrus detection phase. The most
commonly used approaches for synchronizing
the ovulation time are Prostaglandin Treatment,
Controlled internal drug-releasing regimen and
GnRH-PGF2α-GnRH
protocols.
During
prostaglandin treatment we use a luteolytic agent
(PGF2α) 11 days apart in cyclic females
regardless of the stage of estrus in animals and
then after the appearance of estrus signs, timely
AI is performed. Controlled Internal Drug
Releasing (CIDR) device maintains the blood
progesterone concentration in the targeted
animals and is inserted into the vagina for 7
days. An injection of PGF2α is used on day 6 and
estrus is observed on the 8th day.
GnRH-PGF2α-GnRH protocol is a good regimen
to induce estrus in non-cyclic animals. Usually
on day 1, GnRH is injected and then 7 days later,
PGF2α injection is administered. Another
injection of GnRH is given on the 10th day and
AI is performed on day 11. Using estrus
synchronization technique eliminates the chance
of human error in the detection of estrus. It is
also very beneficial for animals, which exhibit
low external heat symptoms (silent heat) like
sheep and buffalo (Gelayenew & Asebe, 2016;
Hafez, 2015).

Superovulation or multiple ovulation
As the name superovulation or multiple
ovulation indicates, it is the induction of
ovulation of multiple ova from the ovary of an
animal using different injectable hormones. Any
cyclic animal can be made to ovulate multiple

ova at a single time using synthetic
follicle-stimulating hormone (a gonadotropin
which is naturally released from the anterior lobe
of the pituitary gland). Multiple ovulation
techniques combined with embryo transfer can
bring revolution in the livestock industry.
Although superovulation can be induced in any
cyclic animal it is usually applied in animals of
superior genetics. As artificial insemination can
be used for the improvement of genetic from the
male side, multiple ovulation is being used as an
improvement of genetics from the female side.
Usually, a follicle-stimulating hormone is
injected at the end of the luteal phase or before
the 1-2 day of completion of estrus
synchronization regimen. Superovulation is a
crucial technique for embryo biotechnology.
Several factors should be considered before
inducing superovulation in an animal. Most
important are breed, the reproductive health
status of the animal and nutrition. Also, repeated
super ovulations have a significant effect on the
next one (Gelayenew & Asebe, 2016; Hafez,
2015).

Semen Sexing
For producing progeny of desired gender, either
male or female, the technique of semen sexing is
used. There is a difference in the DNA content
of X chromosome bearing spermatozoa and
Y-Chromosome bearing spermatozoa. Semen
sexing is done by flow cytometric separation of
fluorescent labeled X-Chromosome possessing
spermatozoa and Y-Chromosome possessing
spermatozoa. In recent times, this technology
was capable of sorting 15 million spermatozoa
into X and Y chromosome bearing chromosomes
(Choudhary et al., 2016). The accuracy of
predicting the sex of the resulting progeny is
85-95 percent. New generation flow cytometers
with the high efficiency of sorting of sperms are
also being devised and utilized nowadays. There
are some flaws in the sexing of semen like low
sperm concentration, reduced motility, viability,
decreased life span of spermatozoa and some
structural defects. Also, sexed semen needs deep
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intrauterine insemination. But still, the benefits
of this technique outnumber the drawbacks.
Major advantages include a high ratio of progeny
testing programs, enhanced male production for
this purpose, low risk of sex-limited diseases,
and the last but not least, conservation of
superior and rare genetics of animals
(Choudhary et al., 2016).

Cryopreservation
It is a technique in which living cells and tissues
are preserved in a state of suspended animation
at a very low temperature (-196 ͦC) for a long
period while maintaining the structural integrity
of the specimen. At lower temperature, the
processes going on in a living cell are
dramatically reduced. To alter these processes
different cryoprotective agents (CPA) are used
like Glycerol, Dimethyl sulfoxide (DSMO) and
some polymers. Liquid Nitrogen is used as a
freezing agent. Some difficulties like ice crystal
formation at a fast cooling rate and osmotic
changes due to the high concentration
of intracellular and extracellular solutions at a
low cooling rate were faced in conventional
methods of freezing. These problems can lead to
cryo-injury. Vitrification has reduced the risk of
cryo-injury very much. Cryopreservation of
sperms, oocytes, and embryos has brought a
revolution in breeding programs and research
systems. Other benefits of cryopreservation are
cryosurgery, preservation of organs and tissue
for transplantation, and application in food
sciences (Choudhary et al., 2016; Verma et al.,
2012).

Embryo Transfer
Embryo Transfer is a technique which can
improve the genetic worth of a herd at a faster
rate than any other techniques discussed above.
ET is a process that involves many steps.
Mainly, it involves generating and obtaining
embryos from females of superior genetics
called as the donor and then implanting these
embryos, after processing sand grading, into the
uterus of different females known as recipients.

ET is an expensive technique and is only
practiced in animals which can justify its cost.
While producing embryos in the donor females,
estrus synchronization and superovulation
methods are applied to gain better results. By
using this technique, genetic combinations of
both males and females can be used to enhance
genetic gain in the offspring. Surgical, as well as
non-surgical embryo transfer techniques are
being practiced in elite cattle. Non-surgical
embryo transfer is cost-effective, safe, and
shows better results. This technique is
uncommon as other assisted reproductive
techniques. It requires highly skilled technicians
and embryologists. The International Embryo
Transfer society provides technicians for this
purpose. This is the best way devised yet for the
rapid expansion of animals of elite genetic
makeup
(Hafez,
2015;
Schatten
&
Constantinescu, 2007).

Conclusions
Using assisted reproductive techniques in farm
animals has escalated over the last few decades.
With time, assisted reproductive techniques are
drawing attention and becoming popular in the
livestock industry due to astonishing results. Yet
many technical refinements and public
awareness are needed in this field. Artificial
Insemination, superovulation, semen sexing,
cryopreservation and embryo transfer have
proved to be valuable in improving the genetic
merit of animals of low genetic worth. Estrus
synchronization
has
eliminated
many
managemental problems in the reproduction of
farm animals. New technologies like stem cell
culture technique, Intracytoplasmic sperm
injection and nano-technology are also being
trialed. To compete with the future crisis, the
expansion of major and basic assisted
reproductive techniques at all levels in the whole
world is the need of the hour (Gelayenew &
Asebe, 2016).
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CALCIUM HOMEOSTASIS
AND MILK FEVER IN DAIRY COWS
R. Yadav*, S. Yadav, B. Shrestha

Abstract: Milk fever is an afebrile metabolic disorder that happens at the start of lactation most typically at
intervals of 72 hours of calving in adult females. It exposes the animal to different forms of disorders like
ketonemia, mastitis (especially coliform mastitis), dystocia, displacement of the abomasum and internal
reproductive organ prolapse. The physiological condition of calcium is regulated by thyrocalcitonin,
parathyroid hormone, and 1, 25 (OH)2 D (Vit.D3). Effects of hypomagnesaemia and hypophosphatemia on
periparturient animal health are the factors to understand its pathological condition. Hypomagnesaemia is
one of the main risk factors that impair PTH secretion and its ability. Here, calcium physiological condition
with its role in milk fever is reviewed. Treatment is often done by the administration of calcium salt resolution
largely before the cow is recumbent. Prevention following different management practices to keep normal
blood calcium is highly necessary.
Keywords: calcium homeostasis, hypocalcaemia, hypomagnesaemia, hypophosphatemia, milk fever

Introduction
Parturient paralysis (milk fever) is an afebrile
metabolic disease occurring at or close to calving
typically at intervals 72 hours of calving,
particularly in high producing farm cows.
Typically, it is sporadic however on individual
farms the incidence could seldom reach 25-30%
of vulnerable cows (Engdawork, 2019). Its
characteristic signs are hypocalcaemia, tetany,
generally subnormal temperature, lateral
recumbency and circulatory fail and ultimately
coma leading to death when left untreated
(Chakrabarti, 2014). Normally, milk fever occurs
on account of disturbance in the normal calcium
homeostasis due to impaired function of
parathyroid hormone, imbalance of Dietary
Cation
Anion
Difference
(DCAD),
hypomagnesaemia and is also associated with
other causes. Cows laid low with milk fever has
a lot of risk of a secondary problem, e.g: cows
recovered from milk fever have associated 8-fold
larger incidence of ketonemia and mastitis
(especially coliform mastitis) (Curtis et al.,
1970). Also, the incidence of dystocia,
displacement of the abomasum and female
internal reproductive organ prolapse is far larger

due to milk fever (Kahn, 2016). It is an
economically important disease that will scale
back the productivity lifetime of a lactating cow
by 3.4yr (Payne, 1968). Economic losses
embody the losses from death (approximately
8% of suffered cows), early culling before
mature (approximately 12% of suffering cows),
costs of treatment as well as the decline in milk
production (Khan et al., 2015).

Etiopathogenesis
The decline of ionized calcium level within the
tissue fluids is the basic biochemical defect in
parturient paresis. In a normal healthy animal,
calcium physiological condition is maintained
which is about 2.1-2.5mmol/L (Goff, 2008).
Cow within the subclinical hypocalcaemia (total
plasma Ca <1.9mmol/L) that happens at the
onset of lactation is caused by associated
impairment between loss of calcium within the
colostrum and inflow of calcium to the
extracellular pool from the gut and bone (Blood
& Henderson, 1979). A cow producing 10L of
milk colostrum will lose 23g of calcium in an
exceedingly single milking that is regarding 9
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times as high as that is found in each cow’s
plasma calcium pool (Horst et al., 1997).
Hypocalcaemia occurs due to a lack of adequate
function of the PTH hormone and vitamin D
(Horst et al., 1997).
When the calcium level suddenly fall, hyper
excitability of the nervous system takes place
which reduces the power of the muscle
contraction, leading to tetany and paralysis
(Kahn, 2016). Plasma Calcium is found to be
disturbed in about 5-20% of adult cows and
consequently cause severe hypocalcaemia (total
plasma calcium, 1.0-1.4 mmol/L) or clinical milk
fever (Blood & Henderson, 1979).
Calcium homeostasis and monitoring for
hypocalcaemia. In order to stop blood Ca from
diminishing at the start of lactation the cow
ought to replace extracellular Ca lost in milk and
do this by extracting Ca from the bone by
increasing the capacity to absorb dietary Ca. The
dairy cow mobilizes bone Ca and goes into a
state of osteoporosis to help her reach normal
calcium level in blood which will result in her
losing 9-13% of her bone Ca in the first 30 days
of lactation (which is reversible in later
lactations) (Ellenberger et al., 1932).
Homeostasis of calcium (Ca) is regulated by
calcitonin, parathyroid hormone (PTH), and 1,
25 (OH)2 Vitamin D3. Bone Ca uptake and renal
tubular reabsorption of Ca is controlled by PTH
which is produced whenever blood Ca drops.
However, the total amount of Ca that can be
recovered by reducing urinal Ca excretion is
small as only the minimal amounts of Ca
normally loses to urine each day (Goff, 2008). A
second hormone, 1, 25 (OH)2 D3 is needed to
stimulate the intestine to efficiently absorb
dietary Ca; this hormone is made by the kidney
(convert 25- hydroxyvitamin D to 1, 25 (OH)2
D3) from Vitamin D, but only in response to
rising in blood PTH (Degaris & Lean, 2009).
Hence, when a cow does not extract enough Ca
from their bones and diet to restore the Ca lost in
milk, it leads to hypocalcaemia and milk fever.

Several nutritional factors such as Ca, Mg, and P
are involved in the failure of Ca homeostasis
leading to milk fever (Goff, 2008).
Factors impairing Ca homeostasis at the cellular
level are as follow:
a. Metabolic alkalosis
Metabolic alkalosis is primarily the result of a
diet that provides more cations (K, Na, Ca, and
Mg) than anions (Chloride, sulfate, and
phosphate) in blood. Metabolic alkalosis alters
the PTH receptor conformation and tissue
becomes less sensitive to PTH. Lack of PTH
response in the target tissue prevents successful
use of bone and kidney Ca. More importantly,
the kidney fails to convert 25-hydroxyvitamin D
into its active form (Goff, 2008).
b. Hypomagnesaemia
Ca metabolism is impaired by hypomagnesaemia
in two ways, firstly in response to
hypocalcaemia decreasing the PTH secretion
(Goff, 2008) and secondly by reducing tissue
responsiveness to PTH (Rude, 1998).
Independent
to
metabolic
alkalosis,
hypomagnesaemia can also impair PTH’s ability
to act on the skeleton and the kidney tissue. It
activates adenylate cyclase when PTH binds to
the receptor of its target tissue, leading to the
production of the second messenger, cyclic
AMP. The PTH-receptor interactions should also
trigger phospholipase C activation in other
tissues, resulting in the production of the second
messenger diacylglycerol and inositol 1, 4,
5-triphosphate (Goff, 2000, 2008). Both
adenylate cyclase and phospholipase C have the
binding site of Mg++ to be occupied by Mg ion
for appropriate activity (Goff, 2000; Rude,
1998).
Hypomagnesaemia
can
cause
hypocalcaemia and while Mg therapy-treatment
restores serum Ca level alone to normal; Ca
and/or vitamin D therapy is unsuccessful (Rude,
1998).
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c. Hypophosphatemia
The normal plasma inorganic P concentration is
4-8mg/dl (Goff, 2000). With the start of
lactation, there is a heavy reduction in
ultra-filterable calcium complex. Ultra-filterable
calcium complex is the combination of calcium,
phosphorus, and bicarbonate ions (HIBBS,
1950). Hypocalcaemia at milk fever leads to the
secretion of PTH in heavy amounts which cause
loss of P in saliva and urine. Normally, the
plasma P decreases at calving and in a cow with
milk fever, the range of plasma P is 1-2 mg/dl.
Plasma P concentration increases rapidly
following treatment of hypocalcaemia due to a
reduction in PTH (Goff, 2000). Although, there
is an inverse relationship between calcium and
phosphorus in the blood, both calcium and
phosphorus level goes down together in milk
fever (HIBBS, 1950).
d. Reducing diet cation-anion difference to
prevent hypocalcaemia
Foods high in Na and K and deficient in Cl and S
tend to increase the chance of hypocalcaemia
and milk fever (Block, 1984; Ender et al., 1971).
The dietary concept of cation-anion difference
(DCAD) for the control of milk fever depends on
the strong ion model of acid/base balance
(Singer & Hastings, 1948). The basic principle
of this model is that plasma pH is determined by
4 independent factors; the partial pressure of
Co2,
the
solubility
of
Co2
in
temperature-dependent plasma, the net strong
ion charge or strong ion difference (SID+) and
the total plasma concentration of non-volatile
weak buffers, principally albumin, globulin, and
phosphate (ATOT).
The DCAD, a concept used to control milk fever,
aims to decrease the (SID+), thereby decreasing
plasma PH, resulting in severe ion metabolic
acidosis (Degaris & Lean, 2009).

Treatment
Every effort ought to be tried to treat the suffered
cow soon after the clinical signs are obvious and

should be done before the cow falls to recumbent
in the beginning stage of the disease
(Chakrabarti, 2014). The load of the
heavyweight cow can cause “crush syndrome”
due to ischemic nerves and muscle death from
long-term recumbency (Goff, 2008).
In the past days calcium chloride was injected
however later it had been found to be terribly
irritating to the tissues (Chakrabarti, 2014).
Thus, today the fastest and the best way to
recover normal plasma Ca is to administer an IV
calcium salt resolution (commonly Ca
borogluconate) (Horst et al., 1997) from 8.5-11.5
g Ca/500ml (Goff, 2008). They may contain
combined sources of Mg, P, and glucose and if
supplied IV rapidly, fatal heart disease
(arrhythmia)
and discontinuation during
contraction may occur. It takes 4hr to raise the
blood Ca level above normal during IV Ca
therapy (Goff, 2008).
There is another alternative treatment too like
udder inflation (Chakrabarti, 2014) as it prevents
the loss of Ca and P due to the slowdown of
further milk secretion and mostly it is suggested
to those cows who do not respond to injection.

Prevention
Feeding a calcium-deficient diet
When a diet containing less Ca is fed to the cow
than they require, negative Ca balance exists
which stimulates the PTH secretion. Afterward,
it stimulates bone reabsorption and kidney
production of 1, 25 (OH)2 D3 due to the fact that
at calving the bone reabsorption and 1, 25 (OH)2
D3 are already active in avoiding hypocalcaemia
(Green et al., 1981).
Acidic diets
With the addition of CaCO3 A. I. V. silage can
be fed approximately 4 weeks prior to calving
and initial 2 weeks after. It leads to intestinal
acidity which increases calcium ion and
therefore increases calcium absorption (Ender et
al., 1971).
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Ammonium chloride
Inducing acidosis, it helps in prevention with
increased Ca absorption from the gut, raised
turnover of the available calcium pool and
consequently an increase in urinary calcium
excretion (Loomis et al., 1966). According to
PH value, DCAD should be adjusted by the
appropriate use of ammonium chloride with
respect to the urine pH (Chakrabarti, 2014).

recumbent stage. Calcium homeostasis is
affected by a number of factors and being able to
monitor the calcium homeostasis can be one of
the important preventive measures.
References
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Short-term calcium administration
Short term calcium administration reduced the
incidence of paresis in milk fever-prone cows
from 57-3.6% through the administration of
calcium chloride in gelatin beginning a few days
pre-calving to 2 days post-calving that increases
Ca available for uptake (Ringarp et al., 1967).
Vitamin D
Consuming large dose of Vitamin D2 or D3 in
short term period relatively 3-7 days prior to
calving help in the prevention of hypocalcaemia.
Thus, when 30 million IU/day Vitamin D is
administered, the chance is reduced but
shouldn’t continue longer than 7 days because of
its toxicity (Ender et al., 1971).
Parathyroid hormone
Hypocalcaemia and milk fever can be prevented
with PTH infusions and for effective
intramuscular injections, required amount is
about 20 times as much PTH as IV infusions
(Goff et al., 1989; Goff et al., 1986).
Other management practices are also required
for its prevention like Body Condition Score
(BCS) management, shortening of the dry period
and reducing milking in early lactation
(Engdawork, 2019).

Conclusions
Milk fever is caused mainly due to
hypocalcaemia,
hypomagnesaemia
and
hypophosphatemia. Calcium salt resolution
(commonly Ca borogluconate) is used as an
early treatment before a cow reaches the
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CANINE PARVOVIRUS,
A PREVALENT DISEASE OF CANINE,
ITS TRANSMISSION & PATHO-PHYSIOLOGY
Haseeb, A. 1* Bashir, M. A. 2, Rehman, A.U. 2, Abedin, M.Z.U.3
Abstract: Parvovirus is the most prevalent disease of canines that has two pathogenic strains, canine
parvovirus 1 (CPV1) and canine parvovirus 2 (CPV2). The virus structural proteins play an important role in
antigenicity and host specificity. The infected dog sheds virus for about 4-7 days of post-infection and the
major route of transmission is a fecal-oral route. The most common clinical findings of infected dogs are
diarrhea, myocarditis, and hemorrhages in the intestine with vomiting. Parvovirus can be diagnosed by
serological tests and other molecular tests like PCR, ELISA, Haemagglutination test. Moreover, the main way
to control canine parvovirus is through vaccination and proper hygienic measures but sometimes maternal
antibodies interfere with active immunization with live attenuated vaccines and results in parvovirus vaccine
failure.
Keywords: canines, hemorrhagic enteritis, myocarditis, vaccination, vomition

Introduction
Canine Parvovirus (CPV) is a non-enveloped
linear single-stranded negative-sense DNA virus.
Canine Parvovirus was first introduced in 1970.
It is structurally composed of two structural
proteins and two non-structural proteins. The
structural proteins are VP1 and VP2 while
Non-Structural Proteins are NS1 and NS2
(Appel, 1978). Canine Parvovirus (CPV) belongs
to the family parvoviridae and subfamily
parvovirinae. It is structurally identical to Feline
Panleukopenia virus (about 98%) but differs
only in 6 & 7 number amino acids in structure
(Black, Holscher, Powell, & Byerly, 1979). The
most prevalent type is canine parvovirus 2 (CPV
2) which has a high morbidity rate of 100% and
mortality of 10%. It is a pathogenic virus that
mainly causes myocarditis and hemorrhagic
enteritis, the symptoms may include bloody
diarrhea and vomiting, anorexia, depression,
lethargy and fever. Within 24 to 48 hours, most
affected dogs start vomiting and hemorrhagic
small-bowel diarrhea results from severe
dehydration (Burtonboy, Coignoul, Delferriere,
& Pastoret, 1979). This disease is highly

prevalent in dogs around the globe and can be
transmitted by direct and indirect contact of dogs
with the feces of the infected dog. Moreover,
CPV 2 are very stable in the environment and
their main mode of transmission is fecal-oral
route. CPV in the fecal sample can be diagnosed
by different methods. On the basis of the
availability of resources, main methods of
diagnosis include cell culture, hemagglutination
(HA), electron microscopy, enzyme-linked
immuno-sorbent assay (ELISA) and DNA
hybridization. There are also several molecular
diagnostic techniques which include PCR,
Multiple PCR, Reverse Transcriptase PCR,
Real-Time PCR, and DNA Probes (Carmichael,
Joubert, & Pollock, 1980).

Transmission
The main route of transmission of this virus is
fecal-oral route by direct contact to the infected
dog or through the sources contaminated with
feces like toys, shoes and infected soil. It also
transmits to other dogs when the infected dog is
in a group of dogs in close proximity and does
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various activities like mating, breeding, sniffing
each other’s feces and through direct contact in
an animal shelter, playgrounds and in parks
(Carter, Flores, & Wise, 2006). The infected pets
also infect the non living subjects around them
like veterinary hospitals, pet shops, boarding
kennels and commercial breeding areas; these
are all secondary infection sources (Decaro et.
al., 2005). The incubation period of Parvovirus
in the field is 4-5 days but in experimental
observation, it is around 3 days (Cho, Song,
Park, & Park, n.d.). Unlike most other viruses,
canine parvovirus is stable in all environments
and even in harsh environments which makes it
more dangerous (Cooper, Carmichael, Appel, &
Griesen, 1979).

Clinical Signs
The CP virus mostly affects young pups or
immunocompromised dogs which mostly results
in the occurrence of the signs of CPV and
sudden death within one or two days (Decaro et.
al., 2005). During the onset of disease, the main
clinical signs of the disease include severe
hemorrhagic enteritis which results in severe
pain with diarrhea which is often bloody.
Diarrhea occurs in dogs of all ages but mostly
occurs in pups. At the initial stage there is
weakness with mild increase in temperature
which then becomes subnormal with the addition
of vomiting (Fig-1) (Dogonyaro, 2011).

Fig 1- Dog with CPV infection
Source - Indian J Virol. 2010 Jun; 21(1): 31–44.

In some pups, the sign of myocarditis also
appears which may result in pulmonary heart
failure and severe heart attack and results in
death of the pup under the age of 3 weeks. In
CPV, about 70% of the pups die because of

myocarditis but nowadays it is not so common
largely due to effective immunization of bitches
which provides protection to pups during the
early period of life (Dogonyaro, 2011).

Pathophysiology and histopathology
After entry to the oral cavity of the host dog,
CPV travels to the lymphoid tissue of the
oropharynx. Then they spread to whole blood
stream of the body and to the other tissues like
bone marrow, lymphatic tissues and epithelial
crypts of the intestinal parts; mostly of jejunum
and ileum. The virus subdivides there and
spreads the disease which results in the
hemorrhages in the small intestine and diarrhea
(Ettinger & Feldman, 1995). Histopathologically,
it is observed that the virus causes the necrosis of
crypts of epithelial cells of the target site like
intestine and Myocardium (Ettinger & Feldman,
1995). The villi of the small intestine are seen
fused and small numbers of fused lymphocytes
are seen in the peyer's patches, mesenteric lymph
nodes and nodules of spleen are also seen. Due
to villi fusion, malabsorption is seen and results
in diarrhea with electrolyte imbalance. Necrosis
of thymus may also be seen in histopathology of
young pups (Ettinger & Feldman, 1995).

Diagnosis
For the diagnosis of CPV, the diagnostic tests
should be done when the signs and symptoms of
Canine Parvovirus like fever, diarrhea, vomiting,
loss of appetite weakness, immunosuppression
are seen. The disease is always confirmed by
laboratory tests (Jacob, Weiser, Hall, &
Kowalsky, 1980).
The diagnostic laboratory test for CPV includes
HA (Haemagglutination) (Khan, Line, & Aeillo,
2005), Electron Microscopy (EM), Enzyme
Linked Immunosorbent Assay (ELISA), Latex
Agglutination Test (LAT), Fluorescent Antibody
Test (FAT), CIE test, Virus neutralization test,
PCR and RE digestion, real time PCR,
loop-mediated isothermal amplification (LAMP)
(Minakshi et. al., 2014; Mochizuki, San Gabriel,
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Figure 2- Biomarkers for Canine Parvovirus Diagnosis
Source- Bentham Science, Current Biomarkers, Vol#7,
DOI : 10.2174/2468422807666170810102524

Nakatani, Yoshida, & Harasawa, 1993;
Mochizuki et. al., 1996). Various cell cultures
can also be isolated for the diagnosis of CPV
from the different cell lines like Feline kidney
cell line, Madin Darby canine kidney cell line
(MDCK), Walter Reed Canine Cell line
(WRCC). However, diagnosis through cell
culture is time consuming and requires special
cell lines and thus, it is not used in daily routine
tests. CPV can be isolated from cell culture even
after a few days of inoculation (Nandi & Kumar,
2010). The HA test is the most rapid test to be
performed for the diagnosis of CPV; it is done by
using porcine and feline RBCs (Nandi & Kumar,
2010).

Treatment
Treatment of CPV depends upon the age of the
dog and the stage of the animal diagnosed with
parvovirus. If the disease is not diagnosed on
time, the severity of the disease increases, and

the patient requires more attention and rapid
strong treatment (Nandi, Kumar, Anbazhagan,
Chidri, & Chauhan, 2007). The treatment
includes intravenous
drugs and
other
antimicrobial drugs and supplements (Ogbu et.
al., 2017). It has a low mortality rate so it can be
treated on time. IV fluids are given to recover
from body weakness and electrolyte balance. To
overcome
diarrhea
and
vomiting,
metoclopramide can be given at the rate of
0.5mg/kg body weight (Ogbu, Chukwudi,
Ijomanta, Agwu, & Chinonye, 2016). The
hyperimmune serum can be injected and proper
vaccination should be done to avoid CPV.

Prevention and Control
As this virus can survive in even harsh
environments so it is very difficult to control, the
only way to control CPV is vaccination and
acquiring hygienic measures. Elimination of the
virus can be done by disinfection of the areas
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like floor with chlorine-based disinfectants
(Pereira, Monezi, Mehnert, D’Angelo, &
Durigon, 2000). Mechanical decontamination is
also helpful, and the area should be dried
thoroughly between applications. Potassium
peroxymonosulfate can be sprayed on
contaminated areas using a pesticide sprayer or
other applicator (Scott, 1980).

Conclusions
It is clear that Canine Parvovirus is the killer
disease of pups and immuno-compromised dogs
and also the most common disease of dogs. The
main symptoms of this disease are vomiting and
shooting painful diarrhea due to severe
hemorrhagic enteritis. Its treatment is just
supportive therapy and immunity enhancer
supplements with antimicrobial drugs and
antibiotics but furthermost it is important to
vaccine all the dogs or injection of
hyper-immune serum so that they cannot be
infected by this virus. It has a low mortality rate
of about less than 10% but it can cause severe
high mortality in pups less than age of the 6
months, so vaccination of Canine parvovirus is
necessary. The secondary step for control of the
disease is to use disinfectants as a precautionary
measure in the surrounding areas of the dogs.
There should be proper vaccination of pets to
protect them from parvovirus infection.
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CASE REPORT:
CANINE DISTEMPER IN GERMAN SHEPHERD
M. Ahmed 1*, A. Waheed 2

Abstract: This case report is about the case study of a 2 years old German shepherd breed infected male dog.
This dog was taken to the clinic for treatment because the dog was showing some abnormalities. The proper
history given by the dog owner was anorexia, depression, nasal discharge, ocular discharge, and
hyperkeratinization of the footpad. After the proper history, we clinically examined the dog for proper
diagnoses and treatment. On further clinical examination, the patient showed temperature 105˚F and heart
rate of 120 (bpm). After clinical examination and proper history, we diagnosed that this dog was infected by
the viral disease canine distemper. Doctor prescribed good treatment by the expert and the owner told me that
the dog is showing good results day by day by the use of medicine that is prescribed by the doctor.
Keywords: anorexia, canine distemper, hyperkeratinization, ocular discharge

Introduction
Canine distemper (CD) is a contagious viral
disease of canine species animals in the whole
globe that is caused by the canine distemper
virus. Canine distemper virus affects all ages of
animals but mostly affects young animals. Young
unvaccinated puppies and non- immunized dogs
are more susceptible to CD disease (Beineke,
Puff, Seehusen, Baumgärtner, 2009; Deem,
Spelman, Yates, Montali, 2000; Greene, 2006).
Canine distemper virus is a relatively large
single-strand RNA virus with a lipoprotein
envelope (Deem et. al., 2000). This virus is
closely related to pes des petits ruminant (PPR),
rinderpest virus, and measles (Beineke et. al.,
2009). The CD spread through different ways
such as air, direct and indirect contact to the
infected animals. It initially attacks the dog
tonsils and lymph nodes that are the main organ
of the lymphatic system. It replicates itself in a
week and can survive at low temperatures. Then
it
attacks
the
respiratory,
urogenital,
gastrointestinal, and nervous system (Greene,
2006). In Pakistan, the prevalence of CDV is
11%
(Shabbir,
Arfanahmad,
Aliahmed,
Muhammad & Anwar, 2010).

Case
Description
Examination

and

Clinical

This report deals with the case of a two years old
German shepherd dog that lived in Lahore. The
dog was ill for the last one month and it was
unvaccinated and deworming was not done.
Before it arrived at the clinic, the owner used
Dexamethasone and Qbal (Mecobalamine). The
canine had a nasal and ocular discharge. The
hyperkeratinization footpad was also found as
shown in figure 2. The dog had a high
temperature of 105˚F and a high heart rate of 120
(bpm). An infected dog was weak and also had a
loss of appetite, depression, and cough. On the
basis of history and clinical examination, it was
confirmed as CD disease.

Treatment
Although, there is no proper treatment for the
CD infection but for saving the life of the
patient, supporting treatment was used. The
treatment
includes
antipyretic
Ketoject
(Ketoprofen) @ 2mg/Kg, Tri-oxyl LA
(amoxicillin) @ 2ml/IM for bactericidal effect

1 Shaheed Benazir Bhutto University of Veterinary and Animal Science, Sakrand, Pakistan
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Figure 1: Clinical characteristics

and inf. Ringer Lactate @ 15 ml/ kg b.w. (body
weight) for diarrhea control. From 2nd day
onwards fluid therapy was used and at 3rd day
KCL electrolyte was used. At 4th and 5th-day,
vitamin injection Methycobal (Mecobalamin) @
1ml was used to improve health. The same
treatment was done on the 6th day and now the
dog had almost recovered. The owner was
advised to isolate the sick dog from other dogs
and clean the surrounding of the dog properly
(Rodeheffer et. al., 2010).

virus. Lymphatic cells and footpad infection can
persist and cause hyperkeratinization called
footpad disease. At this time the only step that
we can take is to prevent animals from different
viral diseases. The disease can be prevented by
vaccination at a regular interval until the
treatment is discovered (Tariq, Shahzad &
Tahira, 2013). Similarly, as reported by the
researchers the same treatment is used and all the
signs and symptoms are similar to other various
researches (Greene & Vandevelde, 2012; Jones,
Hunt & King; 1997; Hirsh & Zee, 1999; Cho et.
al., 2015; de Almeida Curi et. al., 2016).
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Figure 2: Hard Pad Disease

Discussions and Conclusions
The prevalence rate of canine distemper in dogs
of Pakistan is 11%. Keratinization of the footpad
is considered as the pathognomonic sign of CD.
Canine distemper is a viral disease. Different
types of vaccines are present to boost up the
immune system as it is the best way for the
prevention of viral diseases in animals. If viral
disease occurs in non-vaccinated animals, then
animals can be recovered by promoting the
antibodies produced in the body against the
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CASE REPORT ON MANAGEMENT OF
ACUTE GASTRIC DILATION LACKING
VOLVULUS WITHOUT SURGICAL INTERVENTION
A. Yadav*
Abstract: Dog with history of heavy food intake, showing signs of abdominal distension, ineffective vomiting
attempt and salivating revealed abdominal pain on palpation and was confirmed as gastric dilatation by
radiography. Initially, the dog was stabilized with fluid therapy at shock rate followed by preparation of the
dog for non-invasive management technique. The dog was sedated with xylazine, buprenorphine and ketamine
and induction was done by propofol and diazepam followed by maintenance with propofol. Gastric
decompression was the life-saving procedure with the help of an orogastric tube through which normal saline
was poured and withdrawn with ingesta. Suspension of aluminium hydroxide, magnesium hydroxide and
simethicone was introduced through an orogastric tube. The radiograph after the procedure showed
improvement and the dog recovered after an hour. Good mental state and normal appetite were noticed on the
very next day when a dog was brought in for follow-up. A large breed of dogs immediately on exercise after
the feeding should be avoided.
Keywords: abdominal distension, dilation, dog, gastric decompression, orogastric tube, overfeeding

History
A 5-year-old black colour castrated male dog
named ‘Mitti’ was brought to the WVS ITC
Clinic. Owners’ concern was severe abdominal
distention, repeated unproductive retching,
ineffective vomiting attempt, salivating, panting,
lethargy and excessively enlarged abdomen.
Mitti appeared shaky when standing and was not
able to stand properly. The dog was left alone at
home for approximately 32 hours and then was
offered with a large amount of food. The dog
was taken for a walk just after feeding. Mitti
lacked a happy personality and was very clumsy.

Physical Examination
The clinical parameters of the dog were
measured and found to be following:Temperature: 102 degrees Fahrenheit
Heart Rate: 120 beats/minute
Respiratory Rate: 22/min
Dehydration %: 5%
Capillary Refill Time: 3 seconds
Mucous Membranes: Pink and Moist
Special examination: Palpation at the right side
of abdomen revealed abdominal pain and

observation of the right side of the abdomen
revealed distension.

Differential Diagnosis
● Acute pancreatitis lacks abdominal bloat
and shows productive vomiting.
● Intestinal intussusceptions are more
chronic and less painful.
● Intestinal obstruction presents itself with
productive vomiting, lack of salivation
and uniform abdominal distension.
● Intestinal volvulus is more chronic and
less dramatic.
● Acute gastritis or foreign body is less
severe and presents with excessive
vomiting.
The dilemma between gastric volvulus dilatation
and simple dilatation was ruled out with the help
of radiography as a confirmatory diagnosis.

Diagnosis
Radiography: Abdominal radiography was
performed after the proper medical stabilization
of the dog. The right lateral recumbency is the

Tribhuvan University, Kathmandu, Nepal
*Corresponding author: anilvet7@gmail.com
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most relevant position preferred for gastric
dilatation with or without volvulus. The
radiographic image showed dilatation without
any alteration in the position of pylorus and
fundus as well the absence of Popeye’s arm
(double bubble image). The radiographic image
helped in confirmation of gastric dilatation
without volvulus.

Treatment
Fluid therapy: Initially shock rate was

tube. The table was tilted downward
cranio-caudally, the normal saline with ingesta
was withdrawn and the procedure continued
thrice. Suspension of Aluminium hydroxide,
Magnesium hydroxide and Simethicone (Trade
name; Gelusil) about 10ml was introduced
through the orogastric tube. The radiography
after all the procedure clearly showed the
improvement and the dog recovered after an
hour.
Follow up: On the very next day the dog was
brought to the clinic, the dog was in good
mentation and normal appetite.

Case Discussions
Introduction

Fig: Right lateral radiograph before and after gastric
decompression

preferred i.e. 180ml (10ml/kg/hr) as a bolus
injection for the first 15 minutes followed by
680ml (45ml/kg/hr) remaining in the next 45
minutes. Later, fluid rate was continued with
10ml/kg/hr after sedation.
Anaesthesia: Premedication of xylazine 1 mg/kg
IM, buprenorphine 0.02mg/kg IM and ketamine
0.5mg/kg IM was administered based on an
estimated weight. The dog was induced with
Propofol (1 mg/kg IV) and Diazepam (0.25
mg/kg IV). Maintenance of the anaesthesia was
achieved with a propofol bolus (1 mg/kg IV)
every 6 to 10 minutes to effect.
Gastric decompression: Before intubation of the
orogastric tube, distance from the dog’s nose to
13th rib was measured. Gel was applied on the
surface as well as at the end of the tube for
flexibility during intubation. The animal was
placed in dorso-ventral recumbency with the
table tilted cranio-caudally upward and
intubation was done guided with the help of
laryngoscope. After intubation, 500ml of normal
saline was poured inside the stomach through a

Acute gastric dilatation with or without volvulus
is classically a condition of large breed dogs
with a deep-chest where the age of the dog is a
major concern in which animal’s life is in risk
(Silverstein, D. & Hopper, K., 2014). Acute
gastric dilatation with or without volvulus is a
syndrome which is characterized by rapid
accumulation of air in the stomach, an increase
of gastric pressure, malposition of stomach and
shock (Wingfield, W. & Raffe, M.,2002).
Increased gastrin concentration, decreased
stomach motility, large amounts fed at each
feeding, increasing the frequency of feedings
(one meal a day), fast eating style and exercise
or stress after a meal are the risk factors that can
contribute to gastric dilatation with or without
volvulus (Monnet, 2012).
Clinical Presentation
Clinical signs of gastric dilatation with or
without volvulus present soon after the
consumption of food by the dog. Owners notice
their dog with the signs like cranial abdominal
distention with tympany, retching with the
inability to vomit, restlessness, flatulence,
excessive salivation and often panting or making
grunting signs indicating the animal’s pain and
discomfort. The duration of the gastric dilatation
with or without volvulus relates with the
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recumbency, at the point of death or even death
of an animal. Physical examination findings
include a rapid, weak pulse, laboured breathing,
pale mucous membranes, prolonged capillary
refill time, cranial abdominal distension with
tympany (Wingfield, W., & Raffe, M.,2002).
Diagnostic Evaluation
Radiography: Right lateral position is the most
revealing position in case of gastric dilatation
with or without volvulus (Armbrust, Biller, &
Hoskinson, 2000). Abdominal radiography is
performed after stabilization of the dog with
fluid and medicine. Gastric dilation with or
without volvulus is confirmed if a gastric
shadow is present due to distension of gas in the
stomach. Volvulus is suspected if a tissue density
separates the gas-filled gastric shadow into two
chambers(Popeye’s arm) or the pylorus is
dorso-cranial to the fundus in the right lateral
view.(Bhatia, Tank, Karle, Vedpathak, & Dhami,
2010; DeYoung, 2017; Monnet, 2012)

Fig: Adjusting orogastric tube
and pouring normal saline

Management
Shock management: An intravenous catheter of
the largest gauge possible is adjusted in the
cephalic veins or jugular vein to deliver shock
doses (90 ml/kg) of intravenous fluid. Isotonic
fluid is delivered in increments of 25% of the
shock dose and the patient's response after each
25% bolus is evaluated. The rate and volume of
fluids administered is adjusted according to the
assessment of several clinical parameters i.e.
heart rate, pulse, mucous membrane colour,
capillary refill time and central venous pressure.
Colloids at a dose of 4 ml/kg are recommended
during hypovolemic shock treatment (Schertel,
Allen, Muir, Brourman, & DeHoff, 1997).
Gastric
decompression:
After
initiating
aggressive therapy for shock then medical
stabilization is maintained followed by
decompressing the stomach; decompressing is
usually performed with the help of the orogastric
tube (Nelson, R. W., & Couto, C. G., 2019). The
dog is sedated then gastric decompression is
accomplished with orogastric intubation,

Fig: Mitti on the next follow up day

Intubation is desirable to protect the airway and
prevent aspiration pneumonia. The smooth
orogastric tube should be marked properly from
the nares to the caudal edge of the last rib and
the lubricated tube should not be passed beyond
this point. Dogs with gastric dilatation without
volvulus typically do not require surgical
intervention (Bhatia et al., 2010; DeYoung,
2017; Fossum, 2015; Monnet, 2012).
Conclusions/ Take Away Points
It is recommended to feed large breed dogs two
or three times a day and not to exercise dogs for
one hour after feeding.
Quick Diagnosis and Correct Therapeutic
Regimen was undertaken on time by the owners
and the vets helped to save the patient’s life.
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A CASE REPORT ON METASTATIC MAMMARY
GLAND TUMOR IN 12-YEAR-OLD MONGREL DOG
S. Phuyal*, R. Shah, G. P. Yadav

Abstract: A 12 years old female dog was presented with a history of the growth of abnormal mass of tissues
at the ventral abdominal region, one of large size and another of small size since the last 5 months around the
mammary glands. Physical and radiographic examinations of the dog were performed. Heart rate, respiration
rate, rectal temperature, and mucous membrane were found 112 beats per minute, 28 breaths per minute,
100.4°F, and pinkish respectively. Radiographic examination revealed the metastatic tumor with nodular
growths in the lungs. The case was diagnosed as a metastatic mammary gland tumor. Surgical excision of the
tumor was done followed by postoperative medications.
Keywords: Dog, mammary gland, surgical excision, tumor

Introduction
A tumor may be defined as an abnormal mass of
tissue which results when cells divide in an
uncontrolled manner than they normally do, even
if the original trigger is removed (Samit et al.,
2014). Tumors are broadly classified as benign
and malignant tumors. Benign tumors grow
slowly and locally to great size without invading
the nearby tissue and when surgically removed
usually do not reoccur. Malignant tumors
however grow rapidly and metastases to the
other part of the body by invading nearby tissues
and have a tendency to recur even after surgical
removal. Histologically, canine mammary gland
tumors have been categorized as carcinomas
(with 6 types and additional subtypes), sarcomas
(with 4 types), carcinosarcomas (mixed
mammary tumor) or benign adenomas (Susan
and Michael, 2016). Although cows, mares,
goats, ewes, and sows suffer from mammary
gland tumors, the frequency of occurrence is
more in dogs i.e. ~50% of all the tumors in intact
bitches are mammary tumors (Susan and
Michael, 2016). Malignant percentage of
mammary tumors is approximately 50% and
85% in dogs and cats respectively, having a
higher number of complex and mixed tumors in
dogs than cats (Samit et al., 2014). The capacity

of malignant mammary gland tumor to
metastasis is greatly influenced by the kind of
tumor, histological differentiation, and several
clinical prognostic factors (Sorenmo, 2003). The
occurrence rate is higher in the posterior-most
two mammary glands in comparison to three
anterior ones (Sorenmo, 2003). Hormones and
growth factors (endogenous and exogenous),
food, virus, irradiation, genetic factors are
related to their cause (Misdorp, 2002).

History and Clinical Observations
A 12 years old female dog’s breed “Mongrel”,
weighing 16 kg from Tilottama, Butwal, was
brought to Veterinary Teaching Hospital,
Institute of Agriculture and Animal Science,
Paklihawa with the growth of abnormal mass of
tissues at the ventral abdominal region, one of
large size and another of small size for the last 5
months in the region around the mammary gland
(Fig 1). On clinical examination, the large
growth was hard in consistency, non-movable
while the small one was movable. All the
physical parameters were within normal limits.
Heart rate, respiration rate, temperature, and
mucous membrane were found to be 112 beats
per minute, 28 breaths per minute, 100.4°F, and

Institute of Agriculture and Animal Science, Paklihawa Campus, Paklihawa, Nepal
*Corresponding author: samikshya.phuyal77@gmail.com
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pinkish respectively. Radiographic examination
revealed the metastatic tumor showing nodular
growths in the lungs (Fig 2). It was diagnosed as
a metastatic mammary gland tumor and decided
for surgical intervention under general
anesthesia.

Treatment
The dog was sedated with xylazine @ 2 mg/kg
intramuscularly and prepared aseptically for
surgery. Fluid therapy was done and inj.
ceftriaxone @ 20 mg/kg and inj. meloxicam @
0.2 mg/kg was given through the intravenous
route. Induction of anesthesia i.e. diazepam
(0.5mg/kg) and ketamine (5 mg/kg) in the ratio
of 1:1 was given at a dose of 0.8ml each by
mixing in the same syringe. Endo-tracheal
intubation was done to maintain the patent
airway and to ensure the adequate exchange of
O2 and CO2.
The animal was placed in dorsal recumbency and
the surgical site was prepared by removing hair,
scrubbing, and draping (Fig 3). An elliptical
incision was made through the skin over the
growth and affected area including adhesion
with abdominal muscles were removed from the
inner side (Fig 4 and 5). Bleeding was checked
with artery forceps and ligating of blood vessels.
Maintenance of anesthesia was done using
diazepam and ketamine in the ratio of 1:2 by
mixing in the same syringe and top-up was given
every 5-10 minutes on the basis of monitoring of
anesthesia. After removal of the mass and
affected tissues, the site was thoroughly cleaned
with normal saline and sutures were applied.
Vicryl 2-0 suture was used in muscles and
subcutaneous tissues, and skin was sutured with
nylon 2-0 suture in ford interlocking pattern and
interrupted
pattern
(Fig
6
and
7).
Post-operatively, inj. ceftriaxone @ 20 mg/kg IM
BID for 5 days, inj. meloxicam @ 0.2 mg/kg IM
OD for 3 days and inj. belamyl @ 1ml IM OD
for 5 days was administered. E-collar was placed
in the neck until the wound. Dressing of the
wound was done with 5 % Povidone-iodine
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solution. Sutures were removed after twelve
postoperative days.

Discussion
Dogs with mammary gland tumors are typically
older, the high incidence was found after 6 years
of age with the maximum being 9 to 11 years old
(Zatloukal et al., 2005). The risk of developing
mammary gland tumor is about 12% in neutered
bitches as compared to intact one (Schneider et
al., 1969). Those bitches which have been
spayed before 1st estrus (approximately 6
months of age), after the completion of 1st estrus
and completion of 2nd or more estrus before
neutering have risk of about 0.5%, 8% and 26%
to suffer from mammary gland tumor
respectively (Schneider et al., 1969). Currently,
surgery is the only accepted treatment for dogs
with mammary gland tumor and there are no
established guidelines for treatment beyond
surgery.

Conclusion
Mammary gland tumors are more common in
female dogs that are either intact or were spayed
after 2 years of age. Timely spaying/neutering of
dogs prevents the growth of abnormal masses
leading to mammary gland tumors. The practice
of ovariohysterectomy (OVH) at an earlier age is
one of the effective measures to overcome it.
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CASE STUDY OF LUMPY SKIN
DISEASE IN CATTLE OF CHITWAN NEPAL
Y. R. Pandeya*, C. R. Pathak, G. Pandey, P. Hamal, P. Khanal

Abstract: Lumpy skin disease (LSD) is a serious skin disease of cattle, buffalo & yak caused by lumpy skin
disease virus of genus Capripoxvirus in the family Poxviridae. It causes temporary or permanent loss of milk
production, infertility or even sterility in bulls, abortion of pregnant cows, reduced weight gain, permanent
damage to hides. Till 2012 it was endemic in most of the African countries but now it has spread to Asian
countries too. A 10 year old Holstein Friesian crossbred cow with clinical signs of increased salivation and
nodules in most parts of the body was seen at National Cattle Research Program (NCRP) Farm Rampur,
Chitwan on 11 August 2020. On the basis of history, clinical findings and ELISA test, it was diagnosed as
LSD. Infected cow was treated with a broad spectrum antibiotic, anti-inflammatory and antihistaminic drug
for 7 days. Also regular iodine dressing & fly repellant herbal spray over wounds was done till recovery. It
took more than a month for the animal. Isolation of animals, comfort bedding, well feeding management,
regular monitoring and symptomatic treatment of infected animals were important practices. Prognosis of
LSD is good though it takes time for recovery.
Keywords: cattle, ELISA, lumpy skin disease, nepal

Introduction
Lumpy skin disease (LSD) is a serious skin
disease of cattle, buffalo & yak caused by lumpy
skin disease virus. Lumpy skin disease virus
(LSDV) is a double-stranded DNA virus of
genus Capripoxvirus in the family Poxviridae. It
is endemic in mostAfrican countries. Now, it
has spread out of the African continent into the
Middle East region. It is one of the most
economically significant trans-boundary and
OIE listed diseases. It causes temporary or
permanent loss of milk production, infertility or
even sterility in bulls, abortion of pregnant cows,
reduced weight gain, permanent damage to
hides, increased cost of treatment and additional
feed for diseased animals until their recovery.
LSD was first recognized in Zambia in 1929 AD
and extended northwards through sub-Saharan
West Africa through a series of epizootics in the
1960s. Since 2012 it has spread to Asia and
Europe. In 2013 it was confirmed in Turkey. In
2019 its outbreak was reported in neighboring
countries India, China & Bangladesh (OIE,
2020). Although Nepal experienced an outbreak

from June 2020 but confirmation by RT PCR
was made on 27 July 2020 (Acharya & Subedi,
2020). The incubation period varies from 2 to 5
weeks.
The principal means of transmission is believed
to be by arthropod vectors. Though no specific
vector has been identified till date, mosquitoes
(e.g. Culex mirificens and Aedes natrionus),
biting flies (e.g. Stomoxys calcitrans and
Biomyia fasciata) and male ticks (Rhipicephalus
appendiculatus and Amblyomma hebraeum)
could play a role in the transmission of the virus
(OIE, 2017). Animals can be infected
experimentally by inoculation with material from
cutaneous nodules or blood. There is a great
variation in the morbidity and mortality rates of
LSD outbreaks. Generally, morbidity rates vary
between 1% and 20%. Mortality rates of 1 to
5% are considered usual (Tuppurainen et al.,
2017).

National Cattle Research Program, Rampur, Chitwan
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Case history and clinical findings
●
●
●
●
●

●
●
●
●
●
●
●

Species: Cattle
Breed: Holstein Friesian Cross
Age: 10 years
Location: Rampur, Chitwan, Nepal
(NCRP Farm)
Small nodules were present in head,
neck, udder, rump, perineum and leg
region
Another cattle was infected with LSD in
the same herd 5 days ago
Temperature: 103.7 ° F
Increased Salivation
Increased respiration rate (44 /min)
Feeding was normal
Date of first observation of case: 11
August, 2020
Treatment started from August 15

Diagnosis
By history (Recent outbreak of LSD in same
farm and in other parts of same district/ country)
By clinical sign and symptoms (Eruption of
nodules in the body and increased salivation)
By ELISA test: Positive (Kit named as ID
ScreenR Capripox Double Antigen Multi
Species of Lot no. G66 manufactured by ID Vet
France) and performed at NCRP laboratory
Rampur, Chitwan.

Treatment
1. Inj. Oxytetracycline- SA
Sig: 40ml x OD x IM x 7 days
2. Inj. Meloxicam-P (Meloxicam with
Paracetamol)
Sig: 20ml x OD x IM x 7 days
3. Inj. Chlorpheniramine Maleate
Sig: 10 ml x alternate days x IM x 3 days
4. Herbal spray over the body at least 3
times a day.
5. Infected animal was isolated from the
rest of the animals and kept in an
isolation shed.

39

IVSA MIRROR V

Follow up:
2nd day of treatment: Temperature - 103.5° F,
3rd day: 103.0° F,
4th day: 102.4° F,
5th day: 102.0° F,
6th day: 102.4° F,
7th day: 102.8° F,
8th day: 102.7° F
1st day of case - Eruption of few small sized
nodules in some parts of the body
4th day - Increased size of nodules (1-4 cm)
present over most of the body parts
8th day - Some of the nodules ruptured and
became like open wound
19th day - Ruptured and unruptured nodules
changed into crust and scar

Discussion
Based on the clinical signs, history and ELISA
test result, the current case was diagnosed as
LSD which is in accordance with (Al-Salihi,
2014), which indicates clinical manifestations of
LSD. The infected animals may show fever
commonly rises to 104.0°F-106.7°F (40-41.5°C),
lacrimation, increased nasal and pharyngeal
secretions, anorexia, dysgalactia, general
depression and reluctance to move. Differential
diagnosis must be done with Pseudo-lumpy-skin
disease, Bovine viral diarrhea, Bovine malignant
catarrhal fever, Demodicosis, Rinderpest, Bovine
herpes virus 2 infections, Oncocercariasis,
Dermatophilosis and Bovine besnoitiosis
(Davies, 1991).
Therefore, laboratory confirmation is needed.
Laboratory diagnosis of LSD can be performed
by using serological and molecular techniques
and by virus isolation in cell cultures (OIE,
2010).
The usual manifestations of LSD are multiple
firm circumscribed nodules developed in the
skin of the animals primarily on head, neck,
perineum, genitalia, udder and limbs. The

regional lymph nodes are easily palpable and
enlarged 3-5 times their normal size. Most cases
may complicate or extend to other underlying
tissues or internal organs and may result in
economically significant disorders (Constable et
al., 2017). LSD is not associated with high
mortalities (1-3%); however, the economic
losses accompanying LSD eruption are higher.
LSD causes considerable economic losses due to
emaciation, damage to hides, infertility, mastitis,
loss of milk production and mortality up to 20%
(Al-Salihi, 2014).
All cattle breeds appear to be equally susceptible
to the disease. In NCRP farms, prevalence of
LSD was observed in indigenous Nepalese cattle
breeds namely Achhami, Lulu, Terai and exotic
breeds; Jersey & Holstein Friesian crossbreds.
Infected indigenous breeds were with mild
clinical signs and recovered faster than exotic
cattle breeds. Holstein Friesian breeds are more
susceptible than indigenous cattle breeds, which
is also supported by earlier researchers
(Al-Salihi, 2014). Who reported that imported
breeds with thin skins, such as Bos taurus,
Friesland cattle and the Channel Island breeds,
were far more susceptible than indigenous
breeds with thicker skins.
In this case, Oxytetracycline was provided to
check secondary bacterial infection, Meloxicam
was provided as anti-inflammatory since nodules
were ruptured and developed as open wounds.
Antihistaminic drugs were also provided as
symptomatic treatment as laboratory tests were
delayed. Although antihistaminic drugs were
used in this case, some authors have suggested
no need of using antihistaminic drugs in case of
LSD. But use of Vitamin E and Vitamin C may
be useful, as it will boost immunity. Use of fly
repellent spray and antiseptic solution checked
the myiasis of the wound and helped in wound
healing. In this case the animal did not face the
anorexic condition. Consequently fever, nodular
lesions and other deviations were improved. Skin
healing was delayed by forming scars.
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There is no specific treatment for LSD.
However, supportive treatment should be given
to infected animals to relieve clinical signs and
to control all secondary complications. Systemic
antibiotic and anti-inflammatory drugs are
obligatory for skin infections, cellulitis or
pneumonia and considerably to avoid further
complications and economic losses (Abutarbush
et al., 2013).
Immunization of the susceptible animals is the
effective methods to control the disease in South
Africa, and the effective vaccines are produced
from the Neethling strain virus (Ayelet et al.,
2014). In Nepal vaccination of LSD has not
started yet.

Conclusion
LSD was a new emerging disease for Nepal, first
confirmed in July 2020. Although mortality is
low it causes significant economic loss due to
decreased
milk
production,
infertility,
recumbency and long time treatment cost. Strict
quarantine, biosecurity and vaccination of
animals will be useful for prevention of disease.
If an animal is infected, isolation and timely
treatment of the animal is very much useful.
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CONTROL, PREVENTION AND MANAGEMENT
OF ORF IN A GOAT (Capra hircus)
H. M. M. Ali 1*, H. Jawad2
Abstract: Scabby mouth is one of the most important diseases that mainly cause economic losses in goats and
sheep worldwide. This report is about the control, prevention, and management of Orf in goats aging 1.5 and
3 years in Bahawalpur, Pakistan. Two goats aged 1.5 and 3-years were presented near Bahawalpur, Pakistan
with a history of anorexia and various types of cutaneous lesions around the oral cavity. On clinical
examination, it was found that both goats had temperatures higher than the normal, dry ulcerated necrotic
lesions on muzzle, oral commissures, nostrils and lips. On lungs auscultation, normal sound was revealed. No
pneumonic sound and no diarrhea were observed. The clinical picture was pointed towards a scabby mouth.
In both cases, Trisomy (trimethoprim and sulfadiazine) at a dose regime of 1ml/30kg for 7 days and Melonac
(meloxicam) for 4 days were administered intramuscularly. Topically, Somogel (lignocaine, eucalyptol,
alcohol, menthol) was applied over the lesions for 10 days after washing with potassium permanganate
solution. Turpentine oil (t.t oil) was also used as a fly repellant. The prognosis was good as after 2 weeks of
topical and systemic therapy, both goats recovered.
Keywords: goat, parapox, pyrexia, scabby mouth, ulcerated necrotic lesions

Introduction
Scabby mouth, also known as Orf, contagious
pustular dermatitis, sore mouth and contagious
ecthyma is a contagious and zoonotic disease
(communicable disease between humans and
animals) that is caused by virus of genus
Parapoxvirus in the subfamily Chordopoxvirinae
and family Poxvirida (Kumar et. al., 2015).
Parapox is dsDNA (double-stranded DNA virus)
about 220-300nm long and 140-170nm wide
with a unique property of a unique spiral coat
that makes it distinguishable from other
poxviruses (Wilson & Miles, 1983). Chances of
transmission are more in pasture feeding than the
stall feeding because in pasture feeding animal is
more likely to be exposed to trauma that may
lead to scarified skin which mainly serves as a
route of parapox transmission and results in the
formation of macule, papule, vesicle, pustule and
later that become a scab (Cargnelutti et. al.,
2011).

sheep, domesticated and wild ruminants (Adah,
Olabode, & Ajayi, 2012).

Geological Distribution

Diagnosis

Contagious pustular dermatitis has been
distributed all over the world that raise goat,

For diagnostic confirmation of the disease,
Polymerase chain reaction (PCR) is the preferred
diagnostic tool to be performed.

History
Both goats were anorexic, having dry ulcerated
lesions around oral commissure, muzzle and lips
from the last 4 days. From previous medication
only, diesel oil was applied over the lesions.
Clinical Observation
On clinical examination, it was found that there
were ulcerated necrotic lesions around the oral
commissures, muzzle and lips. Rectal
temperature, pulse rate and respiration were
higher than the normal. There was no lesion on
the coronet region. Conjunctiva was pale. No
pneumonic sound and no diarrhea were
observed. So, peculiar lesions and clinical
pictures around the oral cavity pointed toward
contagious pustular dermatitis (CPD).
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Differential Diagnosis
Orf should be differentiated from some other
abnormalities that are also involved in the
development of lesions around the oral cavity.
Some of the diseases showing similar clinical
signs are:●
●
●
●
●

Peste des petits ruminant
Foot and mouth disease
Goat pox
Bluetongue
Facial eczema

Therapeutic Management
Scabby mouth is a viral disease and thus, there is
no specific treatment. Supportive therapy and
antibiotics can be given because animals become
anorexic and more prone to secondary bacterial
infections. In these cases, Trisomy (trimethoprim
and sulfadiazine) at a dose regime of 1ml/30kg
were administered intramuscularly for 7 days,
Melonac
(meloxicam) was administered
intramuscularly for 4 days. Topically, Somogel
(lignocaine, eucalyptol, alcohol, menthol) was
applied over the lesions for 10 days after
washing with potassium permanganate solution.
Turpentine oil (t.t oil) was also used in the site of
infection as a fly repellant. After the completion
of 2-week therapy, both goats had recovered
from the disease.

Fig. 2: Dry, ulcerated necrotic lesions around nostrils and
muzzle

Prevention and Control
Orf is not a fatal disease and is self-limiting but
from an economical point of view, it is very
important because the animal suffering from
scabby mouth results in decreased milk
production, increased treatment and farm
disinfection cost. The following methods are
useful for prevention of outbreak of the disease.
● Before introducing a new animal into the
flock, it should be placed in quarantine
for 10-14 days.
● The suspected animals should be
isolated.
● In case of an outbreak, vaccination
should be done.
● The shed and equipment should be
disinfected after use.
Disinfection can be done by:
● Chemical method
● Heat treatment
For parapoxvirus, glutaraldehyde, Virkon, 1%
acetic acid and 2% sodium hypochlorite is
recommended for its inactivation. Virus can also
be inactivated by heating at 59°C for 30 mins.

Prognosis
Fig. 1: Dry ulcerated and scabby lesions around muzzle,
nostrils and lips

The prognosis of the disease was good because
after 2 weeks of topical and systemic therapy
both goats recovered.

Conclusions
Contagious pustular dermatitis is a non-fatal and
self-limiting disease but has a great impact on
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the economy of the farm especially in endemic
areas, where the disease has spread to a great
extent. In this case, the goats were presented
with the signs of dry ulcerated necrotic lesions
around the muzzle, nostrils and lips. After two
weeks of topical and systemic therapy both goats
were fully recovered. Implementation of a
contagious ecthyma vaccination in management
schemes is still not widely applied by the
farmers; nevertheless, that is an important
measure that could greatly benefit them if added,
as economic losses will be reduced, and
production will be improved in the long-term,
minimizing greatly the impact of the disease
(Spyrou & Veliakos, 2015).
The development of disinfection protocols for
animal containment facilities, based on a
household disinfectant, such as Lysoform casa,
can be a cost-effective means of improving the
health and welfare of animals and preventing
zoonotic infections (Demiraslan, Dinc, &
Doganay, 2017).
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DEPHOSPHORYLATION OF PHYTATE
COMPLEX FOR INCREASING THE PHOSPHORUS
AVAILABILITY IN MONOGASTRIC ANIMALS DIET
S. R. Barsila*

Abstract: The phosphorus (P) is the third most important mineral in many plant feed resources, it remains in
the form of phytate complex and is not readily available for monogastric animals such as pig and poultry. The
organic phosphorus remains in the complex that binds other essential minerals and amino acids in general.
The readily available phosphorus remains only 20-40% in feedstuffs. Phytate is a heat stable compound up to
100 0C and thermal processing of feed might be the cause of losses of other essential nutrient elements. As
phosphorus remains in the outer peripheral layer of cereals and legumes, the mechanical processing would
further the loss of nutrients. The soaking and germination process would reveal a breakdown of the phytate
complex, however the availability of phosphorus cannot be guaranteed in pigs and poultry. Fermentation of
feeds has been lately proved to be the advantageous method. The addition of phytase enzyme thus is the best
way to optimize the P availability in most of the feed categories for monogastric animals. The microbial
phytase has been commercially used nowadays in the commercial feed industries.
Keywords: monogastric animals, phosphorus, phytate complex, phytase enzyme

Introduction
Phytase is an enzyme that helps to break down
phytate phosphorus (P), the main form of P in
grains to myo-inositol monophosphate allowing
better absorption of grain P by poultry and other
monogastric animals such as swine and reduces
the need for the addition of calcium phosphate
supplements. Phytase is produced by bacteria
found in the gut of ruminant animals (cattle,
sheep) making it possible for them to use the
phytic acid found in grains as a source of
phosphorus.
Non-ruminants
(monogastric
animals) pigs, rabbit horse birds, etc. do not
produce phytase. All Plant sources only contain
60-80% phytate phosphorus while only 20-40%
phosphorus in free form (Non-phytate
phosphorus). The phytate is a complex of
myo-inositol hexaphosphate (free form) that
complexes with calcium, magnesium and
potassium. In general, it remains as mixed salt of
phytic acid (IP6) in feedstuffs. Monogastric
animals and Poultry birds have insufficient
ability to degrade this phytate and utilize the
phosphorus. Livestock production costs account

for about 60-70 % in the feed (Ravindran, 2013).
Phosphorus (P) is the nutrient with the third
economic value in monogastric diet formulation
after energy and amino acids (Lamid et al,
2018). Up to one-quarter of the feed gets wasted,
because the animals lack the enzymes that would
allow them to digest it (International poultry
production, 2014). The phytase from microbial
sources has emerged as the primary commercial
feed enzyme worldwide.
There are three basic sources of phytase:
● Plant phytase
● Intestinal phytase
● Microbial phytase
○ Fungus
(Aspergillus
niger,
Aspergillus ficcum, Aspergillus
oryzae)
○ Bacteria
(Bacillus
subtilis,
Escherichia
coli,
Klebsiella
aerogenes,
Corynebacterium
bovis, Pseudomonas sp.)
● Yeast
(Saccharomyces
cerevisiae,
Schwanniomyces castellii)
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Why is Phytate an anti-nutritional factor?
● Binds divalent minerals and affect
absorption i.e. P, Ca, Mg, Cu, Zn etc.
● Enhance the excretion of Na.
● Negatively affects energy metabolism.
● Interfere with protein and carbohydrate
metabolism.
● Increase indigenous amino acid losses.
Basic methods to increase the P availability
Thermal treatment
Phytate is heat stable up to approximately 100
°C (Bullock et al., 1993). Schlemmer et al.
(2001) observed the degradation of only 9% of
phytate if soybeans were boiled for 1h. However,
as the intrinsic plant phytase is thermolabile,
prolonged exposure to high temperatures may
inactivate the enzyme (Kumar et al., 2012). In
maize, a decrease in the InsP6-P content
accompanied by an increase in InsP5- P was
observed as a result of extrusion cooking (6.5
MPa, 130–140 °C).In untreated and pelleted
(200 kPa, 90 °C) maize 95% of the InsP-P was
present in the InsP6 form, whereas the remaining
5% were in the form of InsP5. The value of
InsP5-P increased to 10% when maize had been
extruded.
Mechanical processing
Mechanical removal of phytate depends on the
type of seed as well as on the morphological
distribution of phytate in seeds (Hummer et al.,
2015). While in a large number of oil seeds and
cereals phytic acid is mainly located in the
aleurone layer, it seems to be evenly distributed
in soybeans (Steiner et al., 2007). Mechanical
separation of the phytate containing departments
will effectively result in a strong reduction in
phytate, but will also lead to a loss of nutrients
and valuable bioactive compounds (Schlemmer
et al., 2009).
Storage
During long storage, phytate content can
decrease, whereby the reduction depends on the
storage conditions (especially humidity and

temperature) and the type and age of seeds
(Larsson and Sandberg, 1995). However, under
dry and cool conditions, no phytate reduction is
assumed (Herken et al., 2007).
Soaking and germination
As phytate is water-soluble, a considerable
amount of phytate is transferred to the water
during soaking and thus may be removed by
discarding the soaked water (Gustafsson and
Sandberg, 1995). Also, the process enhances the
action of naturally occurring phytase in cereals
and legumes. It has been shown that phytate
hydrolysis during soaking is greatly influenced
by temperature and pH. During germination, an
increase in phytase activity and thus a decrease
in phytate P can be expected in beans.
Fermentation
In recent years, fermentation of dry feeds was
effectively used to degrade phytate P and
improve mineral and nutrient digestibility in
diets for non-ruminants (Kraler et al., 2014).
During fermentation, micro-organisms like lactic
acid bacteria convert soluble starch and sugars
into organic acids, ethanol and carbon dioxide
(Prescott et al., 1996). Thus, the acidification of
the diet can lead to activation of endogenous
plant phytase (Kozlowska et al., 1996).
Furthermore, lactic acid bacteria can promote
phytate degradation due to their ability to
produce phytase (De Angelis et al., 2003)

Conclusions
The scientific evidence has repeatedly shown
that phytase increases the availability of
phosphorus in diets. The phytase can also
increase the availability of other minerals such as
calcium. Phytase helps lower the amount of
supplemental phosphorus required in the diet.
Because of improved dietary phosphorus
utilization, less phosphorus is excreted in the
manure. Because less phosphorus excreted helps
to
reduce
environmental
pollution
(eutrophication).
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EFFECT OF FEED PROCESSING ON QUALITY:
IMPLICATIONS ON RUMINANTS AND
NON-RUMINANTS PERFORMANCE
S. R. Barsila*

Abstract: Feed processing is especially done for altering the physical and chemical composition of feed for
maximum utilization by animals and enhancing mixing and stability of diet. Feed processing generally
enhances nutrient availability and improves digestibility and feed efficiency in animals when done properly.
However, it also has some negative impact when processed food is not suitable for animals. Grain processing
may influence digestibility rate as well as voluntary intake of forage. Thus processing methods should be
efficient as well as feed should be given according to the physiological stage of animals. For the Lambs or
calves below 150 kg, whole grains are often given and processing is not required; during dry period processed
feed is often a choice because of the high production cost of a concentrate feed and fewer yields. For
maintenance of animals with more roughage and less concentrated feed would value economically to the
production output too. During the lactating period, medium-coarse ground grain would be better because very
fine grinding grains can decrease the fat content in milk and also cause problems such as diarrhoea, laminitis.
etc. For other ruminants such as sheep, goat feeding of whole grains is found to be better. Stem flaking with
flakes of moderate size seems to be efficient in improving digestibility, energy efficiency and body weightage
in cattle. A conventional diet based on corn and soybean meal fed to pigs and poultry is usually provided in a
mash form and in most cases, processing other than grinding and mixing is not used. But in the case of
poultry, lack of uniform particle size in mash form reduces feed efficiency because of increasing time and
energy for chicks to select large particles. Small pellet diet may increase feed intake and weight gain.
Optimum particle size for poultry lies between 600 to 900 ppm. Poultry can feed coarse particles as well due
to the presence of gizzard but this is not in the case of the pig. Feeding pig diet with roller mill over hammer
mill features a considerable advantage in increasing apparent digestibility of DM, N, GE while a decrease in
faecal excretion of DM and N. Very fine particles also cause the incidence of stomach ulceration in the pig.
Keywords: digestibility, feed, feed processing, nutrients

Introduction
The feed is a most significant factor in the
production of animals. It represents 50% or more
production cost in the ruminant though grass
consumption rate is high on them and more than
70% production cost on the non-ruminant. Feed
processing usually means altering the physical
(and sometimes chemical) nature of feed
commodities to optimize utilization of nutrients
such as amino acid, protein, carbohydrate etc
(Köster, 2007). Research studies have also
declared that the processed feed significantly
lowered rumen ammonia concentration to 50%
and increase bacterial nitrogen concentration up
to 50 % in comparison to unprocessed feed thus
bacteria seems to synthesize more protein on

fermentable ration unchanging the protein
quality(Meyer et.al.,1967). Feed processing
enhances the digestibility in the broiler to
optimize the absorption of major nutrients and
also protecting from harmful pathogens maintain
the carcass quality better. Feed processing and its
cost is associated with receiving, grinding,
proportioning, mixing, pelleting, load out and
delivery (Behnke & Beyer, 2004). Feed
processing simply includes the processing of
grains. Grain processing method includes hot
and cold processing methods. Popping,
micronizing, steamrolling, steam flaking,
extruding, pelleting, spraying feed with molasses
fall under the hot processing whereas, dehulling,
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grinding, soaked grains and reconstitution
methods are cold processing methods. But 25%
of feed seems to be made from a byproduct of
these grains rather than concentrated one
(Ondarza, 2003).
Hot processing of grains includes the following
methods:
1. Popping:
Popping is a simultaneous starch gelatinization
and expansion process done by exposing to the
high temperature of about 300-310 0F for 15-20
sec reducing moisture of 15-20%. In this process
superheated vapours produced inside the grains
cooks the grains and expands the endosperm
suddenly, breaking the outer layer of the grains
forming flower-like appearance (Mishra, 2014).
Popping and puffing can be done by using dry
heat such as sand roasting, roasting using salt,
gun puffing, hot oil frying and using a heating
medium such as hot air or microwave radiation
(Jaybhaye et al., 2014).
2. Micronizing:
Infrared micronizing is a short time
high-temperature thermal process of cooking of
grains accomplished by use of the infrared
wavelength of 1.8-3.4 microns which reduce
moisture up to 7 % (Deepa & Hebber,2016)
3. Steam Rolling:
Grains are steam to 3-5 min before rolling which
kills weed seed if present any in grains and may
add moisture up to 6%in grains. Grains can be
rolled under steel roller without the addition of
moisture (dry rolling) but may create the issue of
feed loss due to powder (Mathison, 2019).
4. Steam flaking:
Steam-rolled grain is usually steamed for 10-15
minutes to increase grain moisture to 12-14%.
Then, it is rolled into a thick flake. In some
studies, feeding low density (thin) flaked grains
has resulted in lower production because of

problems with intake and acidosis (Ondarza,
2003).
5. Extruding:
It’s the way where the feed is passed through a
screw generating large amounts of 20-40
atmospheric pressure and temperature of 138 to
160 degree Celsius for about 30 sec. The feed is
expanded and finally dehydrated causing
gelatinization of the starch present (Ondarza,
2003).
6. Roasting:
It is the complete application of dry heat which
may improve feed efficiency and starch
degradation by allowing more starch to escape
ruminal degradation to be digested in the small
intestine. 3 kg increase in milk production when
cow fed roasted barley in compared to unroasted
(Deghhan-badanaky et.al., 2007).
Cold processing of grains includes the following
methods:
1. Dehulling:
Removing outer coat of grain for further
processing. eg soybean, oat etc. which is usually
done by rotating of grains at 200 – 500 rpm for 1
min research study had proved that dehulling
increase the feed value of the grain much better
and also enhance the digestibility, solubility and
palatability (Peltonen,2004).
2. Grinding:
Mostly done through a hammer mill, with aid of
rotating metal screen. Size may vary from
flattened products to finely grind products.
Grinding, cracking, rolling, and crimping
increase the surface area of the grains and thus
microbes can act better on them which enhance
the microbial digestion. (Trans et.al., 2011).
3. Pelleting:
Pelleting is obtained by using a thick die using a
roller with or without stem application. Pelleting
may increase starch degradation or through
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gelatinization
of
starch
(Deghhan-badanaky et.al., 2007).

granules

4. Reconstitution:
It refers to the ensiling soaked grains in the
oxygen-limited silo pit for 10-15 days before
feeding. Reconstitution shows disorganization of
protein matrix surrounding starch granules which
improves gelatinization of protein (Hale,1973).
5. Chemical processing
Chemical Processing can be done by adding
chemicals on
feed such as NaOH,
Ammonia/urea, and aldehyde. Application of
NaOH increases whole tract digestibility
destroying seed coat. Ammonia improves the
rate and efficiency of feedlot cattle. Treatment
with an aldehyde is expected to protect protein
and starch in cereal grain in ruminal degradation
(Deghhan-badanaky et.al., 2007).
According to (Ondarza, 2003), processing of
feed increases the palatability of feed and also
the toxin binder added during processing
decreases the amount of toxin and preservative
added in the feed to preserve feed, boosting its
quality in the future. Grinding, pressure and heat
improves the digestibility of nutrients and
increases the feed efficiency by optimal
utilization of the consumed feed by increasing
the surface area where rumen microbes attach
and exert their effect for better fermentation.
Gelatinization converts the crystalline form of
starch into the simpler form which facilitates the
digestion of starch into the energy by the easier
and simpler breakdown. Also, Sodium hydroxide
used during processing disrupts the protein
matrix to gelatinize the starch. (Huntington,
1994). Popping and puffing impart acceptable
taste and desirable aroma to the product as well
as enhance the starch digestibility in the rumen
by increasing surface area (Hoke et al., 2005).
Micronization of grains during feed processing
built some beneficial changes like partial
gelatinization of starch, inactivating the enzyme
responsible for the quality hindrance of the feed

and denatured anti-nutritional factors from the
grains. The partial gelatinization due to
micronization improves starch digestibility and
palatability (Deepa & Hebber, 2016). Compared
to the other feed processing, rolling decreases
the palatability of the feed thus animal may
refuse the feed and also it may increase acidosis
as well as due to the moisture content its storage
time is also comparatively less (Mathison,2019).
Pelleting improves the gelatinization of starch
granules through starch degradation and is very
important in pig and poultry (Theurer, 1986).
Very fine feed size causes stomach ulceration in
pigs (Liu, 2013).

Effect of different feed processing on
the ruminant animal
Grain processing may influence digestibility, rate
and site of grain digestion as well as voluntary
intake of forage. It has both useful as well as
harmful effects when processing is not required,
e.g. increase in rumen rate or breakdown of grain
or acid production may depress forage intake.
Processing is not required for calves below 150
kg of live weight and not for sheep and goats
(Campling,1991). Proper processing of grain
improves the efficiency of starch digestibility in
the rumen in the ruminant animal by disrupting
protein matrix during enzymatic process
permitting easier enzymatic access to starch
granules but there will be the difference between
different processing method in digestibility of
animal (Hale,1973). Though it also depends
upon grain sources and processing method,
excessive processing reduces ADG slightly
which will reduce DMI intake. Reduce DMI of
excessively processed grain formed an excessive
rate of acid production in the rumen and cause
subclinical acidosis. (Ownes et.al.,1997)
Hale, 1973 explained that utilization of sorghum
grain in cattle could be improved by as much as
15% by flaking. Moist heat treatment such as
cooking, flaking increase digestibility of
nitrogen-free extract by 14% when compared to
dry rolled steam grain and when grains are not
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flaked, it shows denaturation of the protein.
However (Ownes et.al.,1997) described that
steam flaking was effective in increasing body
weight-adjusted ME of wheat but failed to
increase ME of barley and oat. Compared to
moderate thinness of flakes, very thin flakes tend
to reduce ADG and failed to improve efficiency
but feed to wt gain ratio was improved by
extensive feed processing than dry rolling
indicating an improvement in energy efficiency.
Dehghan-Banadaky et.al.,2007 also added that
finely ground barley grain ferment more rapidly
than cracked barley grain which may reduce the
productivity of cattle.
Reconstitution shows disorganization of protein
matrix surrounding starch granules which
improves gelatinization of protein. Flaking
reduces acetate to propionate production in the
rumen which improves the efficiency of feed
utilization in rumen similarly grinding, soaking,
crushing, rolling appear to improve palatability
in the ruminant animal. Proper processing of
grain improves the efficiency of starch
digestibility in the rumen in a ruminant animal
by disrupting protein matrix during the
enzymatic process permitting easier enzymatic
access to starch granules (Hale, 1973).
On-body weightage basis, compared to dry
rolled, steamrolled large increase in body
weight-adjusted ME of corn (15%), milo (21%)
and wheat (13%). The energy efficiency of dry
rolled was lower than whole shelled corn.ADG
was lower in whole than dry rolled grain. Body
weight-adjusted ME was higher (p<0.05) for
stem rolled than high moisture or whole-grain
but body weight-adjusted me was higher in
reconstitution than dry rolled. On DMI basis,
DMI tends to be lower in wettest rolled grain,
ADG to be numerically greater. For maximum
efficiency, drier grain should be ground rather
than rolled for maximum feed efficiency and
utilization (Owens et.al.,1997). Roughages are
included in the feed to enhance intake or
performance. Ruminal or total tract digestibility
is low in a high concentrate diet. With dairy

cattle, long roughages are provided in diet to
enhance rumination or time of chewing to
enhance the fermentation of acid in the rumen.
Corn silage tends to be superior in roughages
than dry rolled corn, dry rolled reconstitution
milo (Ownes et.al.,1997). Rolled barley tends to
form thickened rumen wall with clumped
papillae. A medium mixture of barley and oat
was slightly superior for milk production than
coarsely ground material (Campling,1991).Dry
rolling increase digestibility but grain kernel
often shatter during processing which may
produce may fine particles which cause
inconsistent animal performances. Stem flaking
use moisture and heat to gelatinize starch but the
positive effect of gelatinization more for barley
grain than corn or sorghum. Treatment of grain
increase ruminal starch digestibility but roasting
and aldehyde treatment decrease the rate of
crude protein degradation and optimize organic
matter
degradation
in
the
rumen
(Dehghan-Banadaky et.al., 2007).

Effect of feed processing on pig and
poultry
Pig and poultry both are monogastric animals
and have fundamental differences between gut
structure and function. For poultry due to
presence of gizzard, there is influence in diet
structure on gizzard function and nutrient
availability. The gizzard is capable of reducing
coarse particle to a certain critical size less than
0.1mm. Optimum particle size for poultry lies
between 600 to 900 ppm. However, there is a
considerable difference in particle size and feed
form. Lack of uniform particle size in mash form
reduces feed efficiency because of increasing
time and energy for chicks to select large
particles. Small pellet diet may increase feed
intake and weight gain (Liu,2013).
Poultry feeding diet in pellet form have always
been found to improve weight gain and feed
efficiency in broilers. Chicken preferred to feed
large feed particles which are observed in all
ages. Studies also observe that when chicken
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feed mash diet, feed intake increases in coarser
particle than a finer particle, there is also no
deleterious effects on feed efficiency (Amerah
et. al.,2007).
Broiler chicken when fed with a pellet feed of
barley with enzyme β-glucanase in food when
conditioned with 75°c for 30 sec reduces
glucanase activity 66%in compared to controlled
mash whereas 15 min conditioning reduces
recovery in compared to 30min (Amerahet.
al.,2011). Incidence of vent pasting reduces
comparatively with increased enzyme inclusion
rate and was significantly higher when
conditioning for 15 min than 30 sec (Inborr and
Bedforr, 1994).Particle size in pig and poultry
both depends upon grain type, feeding system
and age of animals. Particle size lower than 400
ppm increases the incidence of gastric ulceration
in the pig. Finely ground sorghum reduces starch
and protein digestibility coefficient in the distal
ileum and changes the balance of digestion in
growing and finishing pig. Feeding pig diet with
roller mill over hammer mill has a considerable
advantage in increasing apparent digestibility of
DM, N, GE while a decrease in faecal excretion
of DM and N (Liu,2013).
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KETOSIS IN DAIRY CATTLE: A REVIEW
P. Shrestha*, R. Pande

Abstract: Ketosis is an abnormal rise of the ketone bodies which includes acetone, aceto-acetic acid, and βhydroxy butyric acid in the body. It is the metabolic disorder characterized by ketonemia, ketonuria, and
hypoglycemia. The clinical signs in cattle are a rapid loss of body weight, lack of appetite, dry feces, and
rapid decrease in milk production and, in some cases, nervous disturbances. The diagnosis is based on animal
history, clinical signs, and laboratory findings. Treatment is generally done by glucose replacement therapy or
propylene glycol along with glucose. The long-acting glucocorticoid and insulin will keep the glucose level for
a long period. It can be prevented by feeding a high quality diet according to need of cattle.
Keywords: glucose, hypoglycemia, ketone bodies, ketonemia

Introduction
Ketosis is a metabolic disease which occurs
when energy demand exceeds the energy intake
and results in a negative energy balance in high
milk-producing cattle. The result is high
concentrations of circulating non-esterified fatty
acids (NEFAs) such as acetone, acetoacetate, and
β-hydroxybutyrate (BHB) (Morwal & Sharma,
2019). It is a relative or absolute lack of
carbohydrate in hepatic cells leading to β
-oxidation of fats which leads in the production
of ketone bodies and acidosis. It typically occurs
in dairy cows in early lactation and is
characterized by partial anorexia, depression,
ketonemia, ketonuria and hypoglycemia with
poor liver glucose content (Chakrabarti, 2014).
The condition is worldwide in distribution but is
most common in dairy cows which are bred and
managed for high production (Kahn, 2016).
Most recorded form of ketosis is the wasting and
subclinical form of ketosis (McArt et al., 2012).
According to Wootton (1992), very little
information was available on the nervous form
of ketosis.

Aetio-Pathogenesis
Negative energy balance is the main cause of
ketosis which occurs shortly after calving in high
producing dairy cows. Nervous ketosis appears

to be the same clinical disease as primary ketosis
except for the addition of abnormal behavior,
such as circling movement, walking blind and
abnormal licking (Foster, 1988).
The rumen and liver are two important sites of
ketone body formation in the ruminant. In
primary ketosis, however, it appears that the
liver is the site of the formation of the increased
production of ketone bodies. Other tissues form
ketones but utilize them at a faster rate than they
are formed (Eview, 1955). If sufficient
Coenzyme A (CoA) is present then fatty acids
can be converted to glucose. In its deficiency,
fatty acids are converted into ketones.
Carbohydrate is converted into acetic acid,
butyric acid, and propionic acid (Eview, 1955).
Acetic acid and butyric acid combine to form
activated acetate. Activated acetate maybe 1)
condensed to fat if glucose metabolism is not
impaired. 2) In the normal condition, the other
part is utilized for energy via the tricarboxylic
acid cycle in the presence of oxaloacetate. 3)
Due to the relative absence of oxaloacetate
activated acetate is converted to aceto-acetic acid
and β-hydroxy butyric acid i.e. ketone bodies
(Chakrabarti, 2014).
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The feed intake does not meet the energy
demands of the cattle which causes the
insufficient production of propionic acid.
Propionic acid is converted to oxaloacetate
which turns to glucose and finally, it is converted
to lactose (Chakrabarti, 2014). Due to
insufficient production of glucose, hypoglycemia
i.e. low blood glucose may occur. Low blood
sugar results in metabolization of fatty acid and
glycerol, oxidized to acetyl CoA. Excess acetyl
CoA is converted to ketone bodies which the
liver cannot cope with. The excess ketone body
is accumulated and excreted in milk and urine.
If non-esterified fatty acid (NEFA) takes
oxidation pathways, clinical ketosis is
developed. On the other hand, if it undergoes an
oxidation esterification pathway fatty liver
condition is seen. These conditions depend on
glucose availability (Chakrabarti, 2014).

Clinical Signs
Vital signs are within normal range but in last
stage of ketosis there is subnormal temperature,
loss of appetite, sharp decrease in milk
production, feces become dry and covered with
mucus, ruminal movement decrease in amplitude
and rate, the cow may “Star-gaze”, and
characteristic odor of ketone bodies detectable
on the breath and in milk (Chakrabarti, 2014).
Delirium, circling movement, head pushing,
aimless
wandering,
profuse
salivation
hyperaesthesia, moderate tremor, and tetany may
present (Reddy et al., 2014). Subclinical ketosis
where urine and blood contain ketone bodies in
excess amounts but there is no obvious sign of
ketosis. Milk fever-type, where hypocalcemia
accompanies hypoglycemia (Chakrabarti, 2014).
This form responds to the treatment with calcium
and glucose therapy.

Impact
The studies have reported milk yield losses in
ketotic vs. non-ketotic cows of 2.2 to 3.1 lbs of
daily milk (4.4 to 6.6%); a milk ketone test was
used to diagnose ketosis (Dohoo & Martin,
1984). The negative impact of ketosis in affected

cows is substantial and includes lost milk yield,
increased risk for herd removal in early lactation,
impaired fertility, and increased risk for
displaced abomasum (McArt et al., 2012). The
effect of Subclinical ketosis on metritis is
difficult to evaluate because both conditions
occur at the same time. The total economic loss
for a single case of subclinical ketosis is between
about $46 and $92 (McArt et al., 2012).

Clinical Pathology
In ketosis, acetoacetic, β-hydroxy butyric acid,
and free fatty acid level in blood may increase up
to 7mg/100ml, 30mg/100ml, and 28mg/100ml
respectively. The normal blood glucose level of
cattle is reduced (below 40mg/100ml). Normally
ketone bodies are not excreted through milk and
urine but in ketosis, it may go as high as
40mg/100ml
in
milk
and
up
to
500-1000mg/100ml in urine (Chakrabarti, 2014).
The most conclusive diagnostic test for clinical
ketosis is an analysis of urine or milk for ketones
(Schultz, 1971). It has been reported that the
ketone body (acetone and acetoacetate)
concentration in milk is a more reliable sign of
clinical ketosis than the ketone body
concentration of urine (Schultz, 1971). Serum
calcium and magnesium level are below 9-11
mg% and 2-2.5 mg% in ketosis. Hematological
changes include eosinophilia, lymphocytosis,
and neutropenia (Chakrabarti, 2014).
The diagnosis is based on animal history, clinical
signs, and biochemical tests (i.e. Rothera’s test),
such as detection tests for ketone bodies in urine
and milk. Blood test for the detection of blood
glucose level and serum test for calcium and
phosphorus level is also conducted (Morwal &
Sharma, 2019). Subclinical ketosis can be
detected by the estimation of β-hydroxybutyric
acid in milk. The value greater than 1-2mg/dl
will indicate subclinical ketosis which may turn
into clinical ketosis (Chakrabarti, 2014). The
liver of a cow that died with ketosis was yellow
and enlarged and exhibited fatty degeneration
(Eview, 1955).
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Line of Treatment
Primary ketosis can be differentiated from
secondary ketosis by clinical examination, which
can be treated by changing the feeding program
and administration of glucogenic substances. By
the correction of primary disease, secondary
ketosis will be managed (Geishauser et al.,
2001).
Glucose replacement therapy remains one of the
most popular treatments for ketosis (Foster,
1988). Generally, 500-800 c.c. of a 40-50%
solution of glucose (Dextrose solution) should be
given intravenously at once (Chakrabarti, 2014).
Recovery is common after glucose therapy, and
up to 40 percent has been reported (Shaw, 1956)
but even a 60 percent cure is observed (Foster,
1988). Glucose by intravenous injection of 500
ml of a 50% solution causes a transient
hyperglycemia. It releases insulin which
interrupts fat mobilization which suppresses both
hepatic and mammary ketogenesis for about 5
hours (kronfeld, 1972).
Propylene glycol is given orally by a stomach
tube. As much as 125 to 250gm (4 to 8 ounces)
can be given up to two times a day until clinical
signs disappear but also reported that doses
greater than 250gm can decrease digestion and
induce diarrhea (kronfeld, 1972).
Glucocorticoids reduce ketone body formation
by utilization of acetyl-CoA and raising blood
glucose level by making greater availability of
glucose precursor in the liver (Chakrabarti,
2014). The published research examining the
effects of glucocorticoids involves either
intramuscular or subcutaneous injections,
whereas in clinical practice intravenous
administration of glucocorticoids is popular
(Foster, 1988). Chronic administration of
glucocorticoids can depress the immune system.
Single dose of glucocorticoids in the
recommended amount is better than several
smaller doses for the treatment of ketosis
(Gessert, 1955). Glucocorticoid recommendation
for treatment of ketosis is 10 mg of

dexamethasone (Foster, 1988). Insulin has been
used to facilitate transport of glucose into cells.
Insulin is a powerful antiketogenic and
suppressor of NEFA mobilization. Generally 200
I.U. protamine zinc is used for large animals.
Sometimes 200 I.U. of insulin and 10 mg of
dexamethasone (glucocorticoids) can be
administered simultaneously. Vitamin B12 and
cobalt are sometime administered either as a sole
treatment or in conjunction with more standard
therapy (Chakrabarti, 2014).

Prevention
Ketosis can be prevented by feeding cows
according to nutritional requirements and by
genetic selection (Geishauser et al., 2001).
Clinical and subclinical ketosis largely owes
their origin to negative energy balance during the
first eight week of lactation. Prevention of peak
lactation ketosis can be achieved through
maximizing energy intake and providing
sufficient glucose precursor. Oral administration
of 2.5mg/d of ionophore compounds such as
monensin hydrochloride 3 weeks prepartum
helps to increase propionate level and decreases
serum NEFA level (Chakrabarti, 2014). Vitamin
A, Vitamin B12, niacin, copper, cobalt and
phosphorus should be included in the diet. The
routine examination of milk and urine for the
presence of ketone bodies should be encouraged
during the 50-60 days of pregnancy.

Conclusions
The dairy management program that is adequate
for the problems of an average producing herd
might not be sufficient to handle the problems of
a high producing herd. During peak lactation
period, high yielding dairy cows enter a stage of
negative energy balance to monitor the
appropriate glucose level and thus, preventive
measures should be followed. Ketotic cattle
should be treated properly according to history,
clinical signs and laboratory examinations.
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MASTITIS IN DAIRY COWS: BEHAVIORAL
CHANGES, TREATMENT AND CONTROL
R. A. Gul 1*, H. Jawad1, N. Iqbal2, M. A. Nawaz 2

Abstract: Mastitis is one of the most important problems of the dairy sector world-wide. The disease is one of
the major causes of economic loss among the dairy production sector. This review article will indicate clinical
mastitis and subclinical mastitis, behavioral changes, treatment and total losses caused by mastitis. We will
discuss why sub-clinical mastitis is more important in terms of economy. Bacteria causing mastitis, the factors
involved for the condition of the mastitis and pathogenesis of mastitis will be discussed in this article. The
changes in behavior of cows due to mastitis are also important for identification of the condition. Proper
identification of sub-clinical mastitis in herds is very important for timely treatment of the diseased cattle and
minimization of economic loss.
Keywords: bacteria, behavioral changes, clinical mastitis, dairy, subclinical mastitis

Introduction
Mastitis is the most common and costly problem
of dairy animals. Field surveys of major
livestock problems and diseases in Pakistan have
ranked mastitis as the number one pathological
condition of dairy animals (Khan & Khan,
2006). Research shows that in Nili Ravi Buffalo
mastitis can decrease lactation period length by
57 day and milk yield by about 438 kg per
lactation (Cady et al., 1983). The total losses
caused by clinical mastitis amount to Rs. 240
million per year (Chaudhry and Khan, 1978).
Losses occur with discarding of milk, decrease
milk yield, culling of animals and replacements.
The losses caused by clinical mastitis do not take
into account those caused by sub-clinical
mastitis (less obvious) and may only be
detectable by measuring the milk’s somatic cell
counts (SCC). Subclinical mastitis is important
due to the reason that it is 15 to 40 times more
prevalent than the clinical form of mastitis, and it
also has longer duration, detection is difficult,
affects milk quality and production and
constitutes a reservoir of microorganisms.

Pathogenesis
Teat canal is surrounded by a smooth muscle
layer which forms a sphincter at the opening of a
teat. Entry of bacteria leads to mastitis (Murphy
et al., 1989). Keratin layer damage (a layer from
inside of teat formed by stratified squamous
epithelia) also leads to mastitis as well (Bramley
and Dodd, 1984). Bacteria can enter during
milking or when there is damage to this layer.
After milking, teat remains open for 1-2 hours
which is another reason that can cause the entry
of bacteria and leads to mastitis (Khan and Khan,
2006). To how much extent inflammatory
response would be severe depends on host as
well as inflammatory factor.
Table 1: Severity scoring system for mastitis
S.
No.

Score

Description

1.

Mild

2.

Moderate

3.

Severe

Abnormal milk (e.g. clots,
flakes and watery)
Abnormal milk and signs of
udder inflammation (e.g.
heat, swelling and pain)
Systemic illness (e.g. fever,
dehydration, weakness and
in-appetence)
Source: Royster & Wagner, 2015
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Impact of mastitis on behavior
As we all know the first thing which owner
notices is behavioral change in the animal.
Animals’ pain threshold and physiological and
behavioral responses to different pathological
conditions and pain can vary depending on how
severely it affects animals’ physiological and
behavioral functioning (Kemp et al., 2008).
When pathogens enter into the body, it increases
the body temperature to increase the response of
immune system (Johnson, 2002). Then, energy
will be diverged from behavioral activities such
as feeding, social contact or grooming (Johnson,
2002; Dantzer & Kelly, 2007), and ill animals
might have a different set of behavioral
priorities, leading to changes in the social and
environmental needs of the individuals. So, we
can say knowledge of sickness behavior is an
important foundation for future design of
housing systems for sick dairy cows. It is also
reported that mastitis can leads to sickness
behavior of animal like animal would be with
less rumination, less feed intake, and with
minimum resting attitude (Gonzalez et. al., 2008;
Siivonen et. al., 2011).
When cows were diagnosed with mastitis they
showed classic sign of sick behaviour and these
were also noticed by Siivonen et al., 2011;
Fogsgaard et al., 2012 & Yeiser et al., 2012 in
experimentally induced clinical mastitis..

Mastitis causing bacteria
The most probable causative organisms of
mastitis in buffaloes have been reported to be
Staphylococcus spp., Streptococcus spp.,
Escherichia
coli,
Pseudomonas
spp.,
Corynebacterium spp, Mycoplasma spp.,
Streptococcus dysgalactiae and Mycobacterium
tuberculosis (Khan and Khan, 2006).
In
Pakistan, etiological agents of mastitis in
buffaloes have been reported to be mostly
Staphylococcus aureus, Staphylococcus hyicus,
Staphylococcus epidermidis, Staphylococcus
capotus,
Streptococcus
dysgalactiae,
Streptococcus
agalactiae,
Streptococcus

pyogenes and Corynebacterium bovis (Khan &
Khan, 2006).

Treatment
We cannot eradicate mastitis but we can decrease
their chance of occurrence. This can be done by
good hygienic practice,
Table 2: Effect on milk composition
Constituent

Normal
milk

Fat
3.5
Lactose
4.9
Total protein
3.61
Total casein
2.8
Whey protein
o.8
Serum albumin
o.02
Lactoferrin
0.02
Immunoglobulin
0.1
Sodium
0.057
Chloride
0.091
Source: Jones (2006)

Mastitis
milk with
high SSC
3.2
4.4
3.56
2.3
1.3
o.07
0.1
0.60
0.105
0.147

teat dipping, dry period management and culling
of infected animals. Dry period management has
better efficiency for mastitis control than
management during lactating period. For the
inspection of animals and treatment of infected
one, somatic cell count is of much importance.
We can control mastitis either by decreasing the
exposure of animals from pathogens or
increasing the immune response of animals. Dry
period management is very important because it
can decrease up to seventy percent of
streptococcal infection. The animal can be
treated with antibiotics like enrofloxacin,
NSAIDs like Meloxicam and antihistamine
drugs like chlorpheniramine maleate. We can
also give supportive therapy (Khan & Khan,
2006).
In a case study, it is also reported that the animal
was treated with Inj. Enrocin , Inj. Melonex , Inj.
Anistamin, Inj. DNS 5%, Agrimin forte and
mineral mixture. The owner was also advised to
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perform complete frequent milking every 4-5
hours.
On the sixth day, it was completely recovered
with complete disappearance of clinical signs;
the milk was clear, free from clots or flakes, and
white in color (Sharma, Gupta, Sharma &
Hussain, 2007).

Treatment of Mastitis during Lactation
Therapeutic response of the cows can be checked
by victimization individual somatic cell count,
California
Mastitis
Test
(CMT),
and
bacteriological samples in herds with contagious
mastitis. Treating subclinical udder inflammation
with antimicrobials is mostly not economical
throughout lactation as a result of the price of
treatment is high and has poor effectiveness
(Pyörälä, 2009).
Controlling Contagious Mastitis
Staphylococcus aureus infections are the main
cause of mastitis of farm animals. With antibiotic
therapy during lactation, the cure rate is
incredibly low and plenty of infected animals
become chronic cases and have to be culled.
Strep. agalactiae respond well to antibiotic
therapy and may be eradicated from the farm
with sensible mastitis management practices
such as teat dipping and dry animal treatment.
Strep dysgalactiae can be found in almost all
places. It will board the mammary gland, rumen,
and feces, and within the barn and may solely be
controlled with correct sanitation and
management procedures(Khan and Khan, 2006).

unsuccessful. In order to control mastitis, we
have to follow proper dry period management
procedures and when an animal is going to dry
off we have to follow devised antibiotic therapy.
(Khan & Khan, 2006).

Discussion and Conclusions
Mastitis is an important and prevalent condition
in large and small animals. Dairy industry is
affected by this condition and economic losses
occur due to it. But good farm management and
proper dry cow therapy keep cows away from
mastitis. Behavior changes help recognizing
illness in animals. Behavioral changes can be
used as indicator of illness in early lactation
cows. Monitoring of somatic cell counts, prompt
identification and treatment of mastitis in dairy
animals helps in the reduction of mastitis. Dry
animal therapy can eliminate 70% of
environmental
streptococcal
infections.
Streptococcus agalactiae respond well to
antibiotic therapy and can be eradicated from
dairy herds with good mastitis control practices
which include teat dipping and dry animal
treatment.
The present results can be used as a basis for
further studies on motivational changes,
preferences, and behavioral needs of diseased
dairy cows, and thereby facilitate improved
management of sick animals within the dairy
industry.
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MEDROXYPROGESTERONE ACETATE
INDUCED PROLONGED GESTATION
IN GERMAN SHEPHERD: A CASE STUDY
P. Subedi1*, N. Shrestha2

Abstract: A thirteen-month old German shepherd was brought to Valley Animal Clinic with history of
anorexia and distended abdomen. There was history of medroxyprogesterone acetate (MPA) administration
three and half months before and the dog was not involved in any mating since that time. Upon radiological
examination, there was presence of fetuses inside the uterus which revealed that mating had already taken
place before the administration of MPA. As the gestation length had exceeded beyond its length with no signs
of parturition, surgical interference was opted. Upon incising the uterus, it was found that all the fetuses were
dead and thus, ovariohysterectomy was performed. Medroxyprogesterone acetate is synthetic progesterone,
widely used by humans to control unwanted birth but its extensive use in canines has brought into them
various significant complications like pyometra, gametoxicity and several other disorders. Drugs to abort or
prevent pregnancy in bitch and other animals must be based on the safety, efficacy, convenience, compliance
in treatment, and cost of the drug. However, ovariohysterectomy is always the best option for those owners
who don’t want their bitch with unwanted pregnancies.
Keywords: depo-provera, ovariohysterectomy, progesterone, prolonged gestation, pyometra

Introduction
The reproductive endocrinology of bitch is
unique among all other animals. They are
non-seasonally monoestrous, polytocous having
four major phases of estrus cycle viz. proestrus,
estrus, diestrus, and anestrus; out of which
anestrus is the longest followed by diestrus and
estrus being receptive for mating and having two
months of the gestation period (Patrick W.
Concannon, 2011; Johnston, Kustritz, & Olson,
2001). The estrus cycle of bitch is mainly
regulated by progesterone, estrogen, luteinizing
hormone (LH), and follicle-stimulating hormone
(FSH) (Johnston et al., 2001). Some indicates
that there is no any significant difference
between pregnancy and a non-pregnant cycle of
bitch, the luteal phases for both last
approximately 2 months, with pregnancy having
a shorter duration of plasma progesterone
elevation and ending with a more abrupt decline
of progesterone than the non-pregnant cycle
(Chakraborty, 1987). Continuous availability of

progesterone > 2mg/dl should be available
throughout the pregnancy which ensures the
differentiation of the endometrium and
endometrial gland secretion and maintenance of
endometrial integrity. Attachment of the placenta
also suppresses uterine contractility, particularly
by preventing the estrogenic activity of estrogens
(Verstegen-Onclin & Verstegen, 2008). As a
result of rapid decline in progesterone
concentration to <2ng/ml in 12-24 hr interval
and increase in prostaglandin, fetal membrane
causes pre-partum luteolysis in bitch which
initiates normal parturition 64-66 days
post-mating (P. W. Concannon, Isaman, Frank,
Michel, & Currie, 1988). Failure of luteolysis
causes prolonged gestation in bitch and there are
various factors responsible for prolonged
gestation in bitch, some of them include size of
fetuses, age of bitch, cystic corpus luteum,
pyometra, fetal death, infectious agents,
chromosomal abnormalities, loss of primary
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uterine inertia
implants (Irons,
Johnston et al.,
England, 2019;
1994).

and exogenous progesterone
Nöthling, & Volkmann, 1997;
2001; Noakes, Parkinson, &
van der Weijden & Taverne,

Case Description
History and Clinical Observation
A thirteen-month old German shepherd named
Annie was presented to the Valley Animal
Clinic, Koteshwor on 9th July, 2020. The bitch
was presented with anorexia since four days with
slight vaginal mucous discharge and distended
abdomen. Owner revealed the history of
depo-provera (Medroxyprogesterone Acetate,
MAP) injection three and half months before and
no activity of mating since. There was no
change in vitals of the bitch upon physical
examination.
Diagnosis and Treatment
X-ray imaging of bitch revealed fetuses inside
the uterus. The case was diagnosed as prolonged
gestation on the basis of history of
medroxyprogesterone acetate administration and
X-ray. The fetuses were assumed to be dead as
there was prolonged gestation. Surgical
correction (ovariohysterectomy) was done in
order to remove the inflamed and distended
uterus. Uterus after OVH was immediately
incised in order to check for any live fetus was
found to be none. The dog was kept in oral
antibiotics and NSAIDS for five days to prevent
secondary bacterial infection and was fully
recovered in a week.
Discussion
The case was presented to Valley Animal Clinic
when the owner noticed the distension of the
abdomen. The bitch was injected with
medroxyprogesterone acetate (depo-provera) to
avoid unwanted pregnancy without considering
its
negative
effects on the
animal.
Medroxyprogesterone Acetate (MPA), synthetic
progesterone, has been used to prevent or

suppress estrus through its effect on the Graafian
follicles and to suppress false pregnancy through
its effect upon the corpora lutea. It suppresses
the secretion of FSH, LH and arrests the
development of Graafian follicles and corpora
lutea within the ovary (Withers & Whitney,
1967). MPA is widely used in human to avoid
pregnancy for three months if injected for one
time (Mauck et al., 1999). Obliging this fact, it is
thought that the depo shots act for a minimum of
around two and half months and maintain
progesterone level enough to suppress the
estrogenic activity and prolong pregnancy in
bitch (Bryan, 1973; Jordan, 1994; Withers &
Whitney, 1967). The injection is used in canine
in some countries during pro-estrus and anestrus
to suppress the ovarian function and acts as
contraceptive. However, it has been denied in
most of the countries due to increased
complications like pyometra, acromegaly,
diabetes and increased proliferation of mammary
tissue causing mammary hyperplasia leading to
nodules formation or even mammary cancer
(Concannon, 2011). The same was the case with
the patient; there was an increased level of
progesterone which denied normal parturition
and hence complication of prolonged gestation
occurred. The owner also complained about
post-operative swollen mammary gland which
may be due to sudden release of progesterone
from blood as discussed above. The same type of
case was presented in 2006 where there was
prolonged gestation and maceration of the fetus
due to inappropriate use of MPA in bitch
(González-Domínguez & Maldonado-Estrada,
2006).
Apart from prolonged gestation and mammary
gland hyperplasia; progesterone induced
pyometra,
gametoxicity,
carcinogenicity,
reproductive toxicity, atrophy of adrenal gland,
pancreas and liver, hyperplasia of gall bladders,
uterine cystic hyperplasia and severe uterine
lesions are also seen in MPA treated dogs (Eilts,
2002; Fransson & Ragle, 2003; Jordan, 1994;
Nelson & Kelly, 1976; Selman, Van Garderen,
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Mol, & Van Den Ingh, 1995; Smith, 2006; Von
Berky & Townsend, 1993; Withers & Whitney,
1967).

●

Conclusions
The use of medroxyprogesterone acetate has
been increasing in dog owners and dog breeders
across the globe irrespective of its detrimental
effects
to
the
animal.
Uses
of
medroxyprogesterone injection to prevent
unwanted pregnancy are becoming increasingly
common due to lack of awareness of its effect on
the dogs’ health. For the sake of animal health,
animal welfare and control of birth,
ovariohysterectomy is always the best resort to
animals not kept for reproductive performances.
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METACARPAL FRACTURE IN NILGAI:
A CLASSIC CASE OF
HUMAN WILDLIFE CONFLICT
S. P. Shrestha1*, Y. Panth 2, D. Sapkota1
Abstract: A Nilgai with metacarpal fracture of both forelimbs was presented to Veterinary Teaching
Hospital, Paklihawa Campus. External coaptation was carried out with modified Thomas
Splint-Cast Combination for repair of the fracture. Among the many methods of fracture repair,
external coaptation is one of the aiding and affordable treatment options in the majority of distal
fractures. The presented case is a probable example of human-wildlife conflict. With an increase in
the number of such cases, there must be a long term tangible solution to protect both humans and
wildlife.
Keywords: External coaptation, human-wildlife conflict, metacarpal fracture, Nilgai

Case Description
History
Species: Nilgai (Boselaphus tragocamelus)
●
●
●
●
●

Estimated Weight: 50 kg
Age: Approximately 3 months
Sex: Male
Date: 2076/07/22
Site: Suryapura, Rupandehi

The case of Nilgai was presented to Veterinary
Teaching Hospital, Paklihawa Campus with
metacarpal fracture of both forelimbs. It was
brought by the Division Forest Office,
Rupandehi. DFO reported to have found the
rescued animal in the shed of locals in
Suryapura. Locals contacted the local police who
came into contact with DFO. Initially, it was
taken to Veterinary Hospital and Livestock
Service Expert Center (VHLSEC), Rupandehi
from where it was referred to Veterinary
Teaching Hospital after examination.
In VHLSEC:
● Inj. Meloxicam
Sig: 5ml×IM×OD
Physical Parameters:
● Temperature: 103.50F
● Heart Rate: 52/min

Figure SEQ Figure \* ARABIC 1: Metacarpal fracture of
Nilgai

Diagnosis
● Definitive Diagnosis:
Metacarpal

Fracture

of

1 Tribhuvan University, Kathmandu, Nepal
2 Agriculture and Forestry University, Chitwan, Nepal
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● Treatment: External Coaptation by
Modified
Thomas
Splint-Cast
Combination
● Clinician: Dr. Ganga Prasad Yadav and
Dr. Birendra Shrestha (VTH, Paklihawa)

Fracture Management
Materials Required:
●
●
●
●
●
●
●

Aluminum Splint – 6 ft
Fibreglass cast – 2 pieces
Cotton – 500 gm
Zinc Oxide powder – 40 gm
Jute Rope – 2 pieces
Shaving blade – 2 pieces
Bandage (4 inch) – 10 pieces

Procedure:
● Affected portion was cleaned with
normal saline and the area around was
shaved.
● The limbs were immobilized with the
help of gauze and scissor/BP handle tied
to the limbs.
● After all the prescribed materials were
brought, further treatment was carried
out.
● Jute ropes were used to tie the leg at the
hoof region.
● Gauze and scissor/BP handle tied to the
limb was removed.
● Lignocaine was spread topically around
the exposed area.
● Rope was tied at the hoof region which
was used to manipulate the orientation of
bone by pulling it to maximum extent
further.
● Powder was spread around the limb.
● Gauze was tied around the limb.
● An Ampule was placed at the fracture
site to create a window for daily dressing.
● Cotton roll was wrapped around the limb.
● Wet gauze was then wrapped around the
limb.
● Aluminum splint that was measured to fit
from below the knee was fitted at lateral
aspect.
● Jute rope was tied to fix aluminum
splints.
● Cotton was wrapped around the limbs.
● Fibreglass cast soaked in water was then
wrapped around the limb.

● Ampule placed initially was removed to
create the required window for dressing
which was temporarily closed using a
gauze piece.
● Rope tied to the hoof region was cut.
Medications:
●
●
●
●
●
●
●
●

Inj. Gentamicin
Sig. 3ml × IM × BID × 5 days
Inj. Ceftriaxone 750 mg
Sig. 3ml × IM ×BID × 7 days
Inj. Meloxicam
Sig. 4ml × IM × BID × 3 days
Liq. Calcium (Ossermin)
Sig. 25ml × PO × OD × 5 weeks

Advices:
● Dressing daily 2 times a day with
betadine and application of Gentamicin
(1ml) to each limb topically.
● Providing nutritious diet to the animal as
much as possible.

Discussion
Metacarpal fractures rank first in order of
frequency of long-bone fractures in calves
(Belge, Akin, Gülaydin, & Yazici, 2016).
Ferguson (1982) and Anderson & St-Jean (2008)
reported that the 50% of fracture cases seen in
cattle are metacarpus and metatarsus fractures.
Köstlin et al. (1990) stated that metacarpal
fractures, with an incidence rate of 40.5%, are
the most common fractures among the extremity
fractures seen among cattle. Because of the large
force necessary to cause the fracture and the
limited soft tissue supporting structures covering
the bone, the fracture frequently is comminuted
and open fractures are not uncommon (Tulleners,
1996).
There are many methods that can be used in the
repair of a fracture. Open reduction and internal
fixation may be an option for a very valuable
animal, but the cost of such procedures may
render them unaffordable. We must be careful to
choose methods that are not harmful and allow
patients to return to normal function as soon as
possible.
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Modified Thomas Splint-Cast Combination
External coaptation can be used as a treatment
option in the majority of closed distal fractures.
It is best suited for fractures of the phalanx,
physeal fractures of the MTC/T III-IV, or simple
diaphyseal fractures (transverse or short oblique)
(Mulon, 2013). Additional support for the limb,
in the form of a modified Thomas splint of
transcortical pins, should be used when
comminuted or long oblique fractures are
diagnosed. The prognosis for long-term pain-free
survival is excellent for closed fractures and fair
to good for open fractures managed in this
manner. In a normal healing time frame for
secondary bone, stability of the fracture site is
obtained with the fibrocartilaginous callus after
three weeks.
The principle aim of external coaptation is to
achieve immobilization of the joints adjacent to
the fractured bone and to transfer the loading
forces directly from the distal portion of the cast
to the proximal aspect of it and to the proximal
portion of the limb, limiting forces applied to the
fracture site.
After application of the protective bandaging, the
limb should be maintained in an almost extended
position. The fibreglass rolls are applied starting
at the fracture site. The casting material should
overlap by 50 percent from one layer to the next.
The foot is included in the cast in all cases.
Fibreglass casting material is weaker in
compression compared to tension, so
reinforcement of the compression sites of the
cast is important to avoid any acute breaking of
the material. Calves (less than 150 kg)
necessitate six to eight layers of thick cast; adults
may require up to 15 layers of thick cast,
depending on their weight. The animal should be
maintained and confined in a stall during the
entire period of coaptation and for an additional
four weeks after the cast has been removed.
The combination of external coaptation and a
modified Thomas splint allows the bone to be
kept in tension and limits the forces applied to

the fracture for the first weeks, allowing time for
the cartilaginous callus to bridge the fracture line
and provide enough stability so that a full limb
cast can be applied subsequently. The modified
Thomas splint transfers the forces from the
ground to the shoulder or the hip in the anterior
or posterior limb, respectively. Thomas splints
are made from aluminium rods for calves and
from steel rods for juveniles and adults.
Human Wildlife Conflict
Mainly in Terai region of Nepal, wildlife habitat
is being replaced by human encroachment (shed
and agriculture), while animals are being
squeezed into smaller areas of remaining natural
habitat, which are surrounded by crops that wild
ruminants find more palatable. Among many
damages by these animals, crop incursion is the
highest problem. This case study also presents a
similar situation. Human-wildlife conflict
(HWC) is fast becoming a critical threat to the
survival of many globally endangered species, in
particular to large and rare mammals (Palita &
Purohit, 2008). There is a common tendency to
perceive human-wildlife conflict as a rural or
agricultural problem, but with the expansion and
encroachment by human populations into
previously forest lands, this conflict has
extended to urban areas as well, affecting the
rich and poor alike (Messmer, 2000).
Hence, there must be tangible long-term
solutions so that man and wildlife can mutually
coexist together.
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MILK IN PAKISTAN:
FROM PRODUCTION TO THE END CONSUMER
H. Jawad1*, A. Tahir 2, S. Annisa 3, R. A. Gul 2
Abstract: The study is basically based on the milk production potential of dairy cattle in Pakistan, milk
production systems and how it reaches the end consumer. Despite Pakistan being an agricultural country,
there are several bottlenecks like lack of breeding management and advanced production systems, defective
infrastructure, quality control mechanisms, drug residues in milk and lack of trained manpower. All these
factors need to be looked after for development of the modern dairy sector in Pakistan. Over the last 15-20
years, many new innovations in the dairy industry have put fruitful outcomes like dairy herd enlargements,
cross breeding of local high producing animals with the exotic ones, artificial insemination, farmers training
and knowledge and comparatively ease to adopt new innovations.
Keywords: dairy, innovations, milk, Pakistan, production systems, quality assurance

Case Description
Since Pakistan is an agricultural country, the
livestock and agriculture sector play a big part in
the economy of Pakistan. Agriculture contributes
about 18.5% of the country's GDP. Over the past
few years, the livestock subsector got a lead on
the crop sub sector as a largest contributor to the
value added in agriculture. In 2018-19, it
contributed to 60.5% in agriculture and 11.5 %
in the country's GDP. Gross value addition of
livestock has increased from Rs. 1,384 billion
(2017-18) to Rs. 1,440 billion (2018-19),
showing an increase of 4.0% over the same
period last year. The cattle and buffalo
population in Pakistan is 47.8 million (2018-19)
and 40.0 million (2018-19) respectively.
Collective milk production from both animals is
57,871000 tonnes (2018-19) while the total milk
produced from cattle and buffalo which is
available for human consumption in Pakistan is
46,297000 tonnes (2018-19). 20% of milk is
wasted; 15% in transportation and 5% in calf
feeding (Government of Pakistan, 2019). Among
livestock products, milk is the most important
single commodity and extensively used product
in the country. Milk is considered as a universal

complete diet which has proteins, carbohydrates,
lipids, minerals and vitamins in highly digestible
form. According to Pakistan's Economic Survey,
in 2018, per capita milk consumption was 200
liters per year. Though Pakistan is ranked at fifth
position for milk production in the world, still
milk production is not enough to meet its
self-demand. Buffalo is the principal source of
milk production in Pakistan (Burki, Khan, &
Bari, 2004). In Pakistan, about 30-35 million of
the rural population raise livestock and earn
about 30-40% of its income from it. Milk
production contributes more to the country’s
GDP than any other single crop. The main issue
about milk production in Pakistan is that milk is
being
produced
on
an
unorganized
non-commercial basis with low milk yield per
animal due to poor genetic makeup. Only a little
fraction of milk in Pakistan comes through
commercial dairy farming (Burki & Khan,
2008).

Milk Production Sources
In Pakistan, milk production falls into five
systems. These systems are based on the herd
size, location and management level (Tahir, Riaz,
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Bilal, & Nouman, 2019). These five are as
follows:
Smallholder subsistence production system:
43% of dairying households operate under this
system (Burki, Khan, & Bari, 2004). Milk
produced in such a system has limited access to
the market, mostly is used by the family and
converted into other milk products at home. The
average herd consists of three buffalos/cattle
with two in lactation and average yield is 3 liters
per animal per day. In this system family
members act as labor. This system contributes
about 0.5% of annual saleable milk in the
country (Tahir, Riaz, Bilal, & Nouman, 2019).
Smallholder
system:

market

oriented production

27-28% of dairying households operate under
this system (Burki, Khan, & Bari, 2004; Burki &
Khan, 2008). About 70% of milk produced is
sold out to nearby markets. Herd consists of 5-7
buffalos and cows with 3-4 in lactating. Such
producers have milk in excess to family
requirements. This system contributes about
70% of annual saleable milk in the country
(Tahir, Riaz, Bilal, & Nouman, 2019).
Rural commercial production system:
More than 90% of milk produced in this system
is sold out. There are 30 animals out of which
70% are females, and 40% of these females are
in lactation most of the year. It is the second
largest source of milk collection by dairy
companies in Pakistan. This system contributes
about 20% in annual saleable milk in the country
(Tahir, Riaz, Bilal, & Nouman, 2019).
Peri-urban production system:
Almost all milk is sold directly through the retail
shops in the city after decreaming. There are two
types of herd sizes; small with 20-200 animals
and large with 200 to 2000 animals. These
commercial scale units occur in the periphery of
urban areas of Pakistan. This system contributes
about 9% in annual saleable milk in the country
(Silanikove, Leitner, Merin, & Prosser, 2010;
Tahir, Riaz, Bilal, & Nouman, 2019).
Large peri-urban commercial dairy farming
These farms produce milk ranging from 0.02 to
0.1 million liters per day with the number of

animals ranging from 2000 to 5000. These farms
are based on high inputs-high outputs production
systems with good quality feeding and elite
animals of Holstein Friesian and crosses of
Holstein Friesian and Jersey breeds with milk
yield of up to 25 l per day per animal. Farms
have their own chilling, pasteurization and
packaging systems. This system contributes
about 0.5% in annual saleable milk in the
country (Bilal, Suleman, & Raziq, 2006; Tahir,
Riaz, Bilal, & Nouman, 2019).

Milk collection and distribution
There are two types of milk collection systems in
Pakistan; traditional and commercial. About
97.7% of milk produced is collected by
traditional system, while the remaining 2.3% is
collected commercially by private dairy
companies (Bilal, Suleman, & Raziq, 2006;
Silanikove, Leitner, Merin, & Prosser, 2010;
Tahir, Riaz, Bilal, & Nouman, 2019). In the
traditional system, the agent which collects milk
and distributes it to either end consumers at
home or to the milk retail shops is locally called
as Guwala/Dodhi. In a city of Pakistan, Lahore,
about 13.2% of milk goes to collection centers or
Halwais (the one who makes sweets), 78.2% is
collected by Guwala/Dodhi and 8.6% is sold out
to nonspecific sources (Jalil, Rehman, Sial, &
Hussain, 2009). About 284 million liters of milk
is being processed per year according to data
collected in 2016 (Tahir, Riaz, Bilal, & Nouman,
2019).

Issues Regarding Milk Production in
Pakistan
The main problem about the dairy industry in
Pakistan is the low milk yield of buffaloes and
cows. This problem highlights one of the most
important issues of milk production that is the
lack of national breed improvement programs
systemically. There is lack of good quality
forage, nutrient requirements of animals are not
properly fulfilled and poor management
practices (Shahid, Shafique, & Shokat, 2012).
Milk production potential animals in Pakistan
are very low as compared to the developed
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countries like the U.S.A, Germany and New
Zealand. In New Zealand one dairy animal
produces milk equal to three dairy animals of
Pakistan, in Germany, one dairy animal produces
milk equal to six dairy animals in Pakistan, while
in U.S.A. one dairy animal produces milk equal
to seven dairy animals in Pakistan (Burki &
Khan, 2008). Another issue the dairy industry of
Pakistan is facing is the lack of dairy
management related knowledge, lack of
infrastructure and other facilities in deep rural
areas (Tahir, Riaz, Bilal, & Nouman, 2019).

Conclusions

ublication/260595759_Dairy_Industry_of_Pakistan/lin
ks/0a85e531b317e678bb000000/Dairy-Industry-of-Pak
istan.pdf?origin=publication_detail
●

Tahir, M. N., Riaz, R., Bilal, M., & Nouman, H. M.
(2019). Current Standing and Future Challenges of
Dairying in Pakistan: A Status Update. In Milk
Production, Processing and Marketing. IntechOpen.
https://www.intechopen.com/books/milk-production-pr
ocessing-and-marketing/current-standing-and-future-ch
allenges-of-dairying-in-pakistan-a-status-update
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Silanikove, N., Leitner, G., Merin, U., & Prosser, C. G.
(2010). Recent advances in exploiting goat's milk:
quality, safety and production aspects. Small Ruminant
Research, 89(2-3), 110-124.
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Bilal, M. Q., Suleman, M., & Raziq, A. (2006).
Buffalo: black gold of Pakistan. Livestock research for
rural development, 18(9), 140-151.

Pakistan has a large number of livestock but we
cannot meet the milk demand. For this we should
imply proper national breeding strategies to
improve the genetic potential of the animals.
There should be proper extension work to
educate the farmers so that they become more
inclined to new innovations like artificial
insemination, adopting proper hygienic practices
and to use new infrastructure. Livestock is
dispersed all over the countries. There should be
proper development of cattle and buffalo
colonies. A proper milk collecting system should
be launched to ensure the collection of milk
without deteriorating its quality (Bilal, Suleman,
& Raziq, 2006; Silanikove, Leitner, Merin, &
Prosser, 2010; Tahir, Riaz, Bilal, & Nouman,
2019).
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MYIASIS AND ITS
PUBLIC HEALTH CONCERN IN TROPIC
E. E. Ojowu1*, R. A. Gul 2
Abstract: Flies are well known biting nuisance of humans and animals. They can invade living tissues
causing amputation, disfigurement and rarely death; transmitting infectious disease. Flies can lay eggs on
human flesh and their maggots (developing larvae) invade subcutaneous tissues and penetrate external body
cavities such as nares, ears and orbits. Myiasis is significant and un-recognized in the world, especially in the
tropics. Myiasis is an ectoparasitic infestation of variable necrotic tissues caused by dipterous larvae of
human flies. It remains a major economic problem in both animals and human population. It leads to reduced
milk production, weight and fertility loss and reduced hide quality with consequent economic losses in
animals. The most common clinical presentation is furuncular (subcutaneous) myiasis, wound (superficial
cutaneous) myiasis, cavitary (atrial or invasive) myiasis, intestinal myiasis, urinary myiasis, and vaginal The
major curative treatment modality for myiasis is the removal of the intact larva, gentle extraction of the intact
larval when it protrudes its abdomen to reach air, occluding the opening using petroleum jelly (Vaseline) to
coat. Surgical intervention may be necessary. Myiasis wounds should be cleansed and conservatively debrided
during larval removal. Good hygiene, fly controls are ways of preventing myiasis.
Keywords: ectoparasites, flies, hygiene, maggots, myiasis

Introduction
Myiasis refers to an ectoparasitic infestation of
viable or necrotic tissues by dipterous larvae of
higher flies (Radwan, 2015). Myiasis is a term
derived from a Greek word “myia’’ meaning fly,
and “sis” meaning condition (Bhardwaj & Singh,
2010). Myiasis is worldwide in distribution and a
common condition in wild and domestic animals
(David, & Petri, 2006). In the United State, cases
have been reported from rural areas where
humans have increased contact with animals
both domestic and wild; most cases are
associated with travel to tropical and subtropical
areas, and in cases with no travel history (David,
& Petri, 2006). Infestation is usually associated
with wounds. Myiasis cases of human infestation
occurs in homeless persons and patients with
conditions such as, alcoholism, peripheral
vascular disease cancer, and infestation of body
areas include; sin, wound, genital, intestine,
nasal, aural, oral, ocular (Fydryszewski, 2015).

based on their species and life cycle as well as
their symptoms (Pollack, 2012).

Flies are in the order Diptera and several genera
associated with human myiasis include;
Dermotobia, Cochliomyia, Chrysoma and
Cordylobia. Their site of infestation can vary

Based
on
anatomical
or
ecological
characteristics; the anatomical model described
by Bishopp and modified by James and Zumpt is
considered the most practical in terms of
diagnosis
(James,
1947). A
common

Species associated with human infestation and
their common names are; Dermatobia hominis
(human bot fly), Cochliomyia hominivorax (New
World screw worm), Chrysomya bezziana (Old
World screw worm fly) and Cordylobia
anthropophaga (tumbu fly). They are found in
Africa. Cuterebra, Oestrus and wohlfahrtia are
genera that primarily infest animals but may
occasionally infest humans (Fydryszewski,
2015).
A rare type of myiasis, hematophagous myiasis,
is common in infants younger than 9 months,
especially in those residing in rural and endemic
areas, and the furuncular lesions are usually on
the face.

Classification of myiasis:
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modification of this schema describes myiasis
as:
1.
2.
3.
4.

Blood sucking or sanguinivorous
Cutaneous (furuncular)
Wound
Cavitary (David & Petri, 2006)

Ecological classification takes into account the
level of parasitism of the parasite and the host. It
is necessary to take into consideration the
ecological classification together with the
specific life cycle when designing plague
programs for Veterinary medicine, nursing
homes or hospitals.
Daiz, (2006), recorded that, most frequently
encountered myiasis by humans are:
1. Cutaneous (furuncular and wound)
2. Cavitary (i.e. nasal, oral, genital, ear etc.)
The lesions in furuncular cases are formed at the
site of penetration and resemble boils (furuncle)
and diagnosis is based on clinical symptoms and
patient history. The larvae do periodically
emerge from the lesions for respiration (Liebert
& Madden, 2004). Cavitary myiasis is associated
with infestation of external body orifices and
open wounds and cause tissue necrosis with
possible sequel such as bacterial infection.

Etiology
● Dermatobia hominis (human botfly)
causes furuncular myiasis
● Cordylobia anthropophaga (tumbu fly)
also causes furuncular myiasis.
● Cochliomyia hominivorax (America) and
Chrysomya bezziana (Africa, Australia,
Asia) both cause creeping (migratory)
myiasis
● Oestrus ovis (sheep botfly) causes
ophthalmomyiasis.

Epidemiology:
Myiasis is a worldwide infestation with seasonal
variation. Its incidence is higher in tropics and
subtropics of Africa and the Americas
(Fydryszewski, 2015). The flies prefer a warm
and humid environment therefore; they are
restricted to the summer months in the temperate
zones. Any cases reported are usually imported

cases of myiasis from travelers returning from
tropical destinations.

Life cycle/ Clinical presentation:
Adults of Dermatobia hominis are free-living
flies. Radwan, (2015), reported that there are two
life cycles, depending on the need for a vector.
Adults capture blood-sucking arthropods (such
as mosquitoes) and lay eggs on their bodies,
using a glue-like substance for adherence (Sloop,
Lopez, 2006). Botfly larvae develop within the
eggs, but remain on the vector until it takes a
blood meal from a mammalian or avian host,
newly-emerged botfly larva penetrates the host’s
tissue (Tamir, Haik, Schwartz, 2003). The larvae
feed in a subdural cavity (Bennett et al., 2015)
for 5-10 weeks, breathing through a hole in the
host’s skin (Radwan, 2015). Mature larvae drop
to the ground and pupate in the environment.
Larvae leave their host during the night and early
morning, probably to avoid cycle desiccation.
After approximately one month the adults
emerge to mate and repeat the cycle (Boggild,
Keystone & Kain, 2002).
Other genera of myiasis-causing flies such as
Cochliomyia, Cuterebra, and Wohlfhrtia have a
more direct life, where the adult flies lay their
eggs directly in the host, or in the vicinity of
wounds on the host (Puthran, Hegde, Anupama,
Andrew, 2012;
Radwan, 2015) or in
Cochliomyia and Wohlfahrtia infestations, larvae
feed in the host for about a week, and may
migrate from the subdermis to other tissues in
the body, often causing extreme damage in the
process (Radwan, 2015).
Cordylobia anthropophag (tumbu fly) larva
penetrate the skin causing pustular lesions that
resemble boils or furuncles. The gravid female
deposits its eggs on moist sandy soil or on wet
clothing (e.g. cloth diapers) hung outside to dry.
When the human victim wears the eggs-infested
clothing, larva emerges and rapidly burrows into
the skin with sharp mandibles for further
development. Myiasis lesions are located on the
body regions covered with clothing, such as the
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buttocks and trunks. On the other hand, the
female
D.
hominis
(botfly)
captures
blood-feeding insects, usually mosquitoes, and
attaches her eggs to the undersurface of the
insect which then delivers the botfly eggs to its
blood meal victims (Radwan, 2015). Infestations
with D. hominis are usually characterized by
cutaneous swellings on the body exposed area
such as the scalp, face, and extremities. This
cutaneous swelling may be painful and may
produce discharges (Sloop, Lopez, 2006).
Sensation of irritation, crawling or episodic
lancinating pain may be experienced by the
patient.
Cavitary myiasis is often caused by zoonotic
screwworm larval deposition in open wounds or
external orifices, such as the snares, ears and
orbits and may be characterized by deep tissue
larval invasion, with secondary infection and
extensive tissue necrosis. Patients present
epistaxis, nasal obstruction, and facial pain,
passage of worms, foul smell, nasal discharge,
headache, dysphagia and sensation of foreign
body in the nose in nasal myiasis (Radwan,
2015).
Cochliomyia hominivorax infestation, which
causes wound myiasis, can be more serious, as
this species may travel through living tissue in
the body and not stay subdermal like most of the
species of flies that cause myiasis. Secondary
bacterial and also death may occur during severe
infestation of C. hominivorax. C .hominivorax,
the New World screwworm, is a common cause
of cavitary myiasis in the Americas; and
Chrysomya bezziana, the Old World screwworm,
is common cause of cavitary myiasis in Africa,
Asia, and Indonesia (Tamir, Haik, Schwartz,
2003). Cavitary myiasis must be managed with
surgical debridement aggressively and antibiotic
therapy for secondary infections (Radwan,
2015).
Oestrus ovis has been known to cause
ophthalmomyiasis, which is infection of the eye
with fly larvae. Patients usually complain of

severe eye irritation, redness, foreign body
sensation, pain, lacrimation, and swelling of the
eyelids (Radwan, 2015).
Genitourinary myiasis is uncommon and may
present dysuria, hematuria and pyuria, following
larval invasion of the urethra (urinary myiasis) or
vagina (vaginal myiasis) (Bennett et al., 2015).
Intestinal myiasis is also uncommon, usually
caused by the accidental ingestion of
maggot-contaminated food, and characterized by
self-limited nausea, vomiting and diarrhea
(Radwan, 2015).

Differential diagnosis:
●
●
●
●
●
●
●
●
●

Cellulitis
Abscess
Foreign body reaction
Lymphadenopathy
Tungiasis
Furunculosis
Insect bite
Cutaneous larva migrants
Cutaneous leishmaniasis

Treatment:
Even though myiasis may be self-limiting,
nonfatal in some cases, patients report huge
psychological distress. Treatment should be
based on few important considerations: (a)
larvae are aerobic organisms; (b) maggots
separate the necrotic tissue from living tissue,
making surgical debridement of wounds easier
and (c) treating predisposing factors, (Bhardwaj,
Singh, 2010).
Surgical debridement of wound and extraction of
larvae is the most commonly used procedure
under local anesthetic.
● Noninvasive approaches include placing
petroleum jelly, liquid paraffin, heavy oil,
or bacon strips and gentle extraction of
the intact larva when it protrudes.
● An alternative treatment of for all types
of myiasis is oral ivermectin (200ug/kg
once a day for 1-2days) or topical
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ivermectin (1% solution), proven
especially helpful with oral and orbital
myiasis (Puthran, Anupama, Andrew,
2012).
● Administer tetanus prophylaxis

Complications:
Special care should be taken to avoid laceration
of larvae which can produce an undesirable
inflammatory responses, bacterial infections or
granulomas. Systemic antibiotics are only
necessary when a secondary infection is known
to be present, (Bhardwaj, Singh, 2010).
Antibiotics such as amoxicillin/clavulanic acid
are usually indicated in such cases.

Prevention and Control:
● Individuals travelling to rural endemic
areas should be covered at all times with
long-sleeved shirts, pants, and hats.
● Sleeping on raised beds, in screened
rooms, or under a mosquito net is
appropriate at night.
● Clothing should be hot-ironed and dried
to remove any residual eggs in areas
endemic to tumbu flies (Sloop, Lopez,
2006).
● Controlling of domestic and livestock
animal larval infestations.
● Minimizing flies preferred breeding
grounds by appropriate disposal of offal
and carcasses and cementing floors to
eliminate maggot flies egg-laying
surfaces.
● Wearing long-sleeved shirts and pants
which can be pyrethrin or pyrethroid
impregnated and spraying exposed skin
with
diethyltoluamide
N-diethyl-metotoluamide
[DEET])
containing
repellants
(Radwan, 2015).
● Use antisepsis to prevent wound myiasis.
Wounds should be cleaned and irrigated
intermittently and proper dressings
should be applied. Patients with wounds

should not be allowed to sleep outside
and, if in an indoor or hospital
environment, the windows should never
be opened unless screened appropriately.
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PSEUDOPREGNANCY IN BITCH: A REVIEW
N. Shrestha*, K. Kaphle

Abstract: Pseudopregnancy is the physiological condition of non-pregnant pubertal bitch completing the
luteal phase of the estrous cycle and characterized by the clinical signs those witnessed throughout the
postpartum stage. Although exact etiology is not completely understood; certain hormonal roles, most
importantly increased prolactin and decreased serum progesterone level is suggested to be responsible for its
development and maintenance. Diagnosis is carried out by clinical signs and aided by abdominal palpation
for fetuses, ultrasonography, blood tests, and radiology. Though it is self-limiting, the overt pseudopregnancy
should undergo prolactin suppressing therapy and the permanent solution for the condition is
ovariohysterectomy. When bitches exhibit repeated signs of pseudopregnancy in every cycle, it predisposes the
bitches to pyometra and mammary gland tumor. This article reviews etiopathophysiology, clinical signs,
diagnosis, and treatment of pseudopregnancy in bitches.
Keywords: bitch, ovariohysterectomy, prolactin, pseudo pregnancy

Introduction
Pseudopregnancy or pseudocyesis or nervous
lactation or false pregnancy is a condition
characterized by the clinical signs
those
witnessed throughout the post-partum stage in
bitch (Gobello, Sotaand, & Goya, 2001). Ancel
and Bouin (1911) as cited in Weber (1944) first
used the term pseudopregnancy for an unusually
long luteal phase of estrus cycle in rabbits. The
pseudopregnancy in bitch is a physiological
reaction experienced by any of the non-pregnant
pubertal bitch after completing the luteal phase
of an estrus cycle (Kumar, et al., 2018).
Pseudopregnancy is obligatory for all
non-pregnant domestic and wild canines
ensuring their ability to care and nurse the litter
(Jochle, 1997). Pseudopregnancy can be
classified as a covert meaning normal
physiological condition and overt meaning the
clinical condition (Root, Parkin, Hutchison,
Warnes, & Yam, 2018). Although the exact
cause of pseudopregnancy is not completely
understood, certain hormonal changes have been
suggested to have a role in its development and
maintenance (Grunau, Nolte , & Hoppen, 1996).

There is a major role of prolactin hormone in the
pathophysiology of pseudopregnancy (Kumar, et
al., 2018). Pseudopregnancy is a common
finding in domesticated dogs and despite its
unknown prevalence, the estimation is as high as
50 to 75% (Johnston, 1980). The article reviews
the most significant features of the physiology,
clinical findings, diagnosis, and line of treatment
and prevention of pseudopregnancy in bitch.

Methodology
The present paper is the review of
pseudopregnancy in bitch. The materials to
review are accessed from various open access
veterinary journal articles, online publications
from different websites, Veterinary Obstetrics
and Gynaecology by Stephen J Roberts,
Veterinary Reproduction and Obstetrics by
Arthur, G. H., Reproduction in Farm Animals by
Hafez and various unpublished thesis papers.
The review tries to compile and concise the
concept upon the etiopathogenesis, clinical signs,
diagnosis and treatment, and prevention of the
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physiological
and
clinical
pseudopregnancy in bitches.

case

of

Literature review
Etiopathogenesis
The etiopathogenesis of pseudopregnancy
described below in the flowchart:

is

Bitches experiencing pseudopregnancy

Have non-regression of corpus luteum and lack of
conception.

Progesterone levels are maintained fetching about the
symptoms consistent with gestation

Around 2 months of gestation

As at the end of gestation in Pregnant Bitches

Synthesis and Secretion of Prolactin is stimulated by
concentrations of serum progesterone

This is responsible for the typical nesting-behavior in
non-pregnant bitches

Exhibit same maternal behavior as a pregnant bitch

This results in the exhibition of clear
pseudopregnancy
(Concannon & Lein, 1989) (Graf, Friedreich, Matthes, &
Hasan, 1977) (Smith & Mc Donald, 1974) (Tsutsui,
Kirihara, Hori, & Concannon, 2007) (Laishram, Mishra, &
Patra, 2018)

Clinical Signs
During the mid and late metestrus period,
non/pregnant bitch may exhibit signs of
pseudopregnancy of variable intensities whereas
some show no signs in cohort cases and some
show conspicuous signs in overt cases ( Gobello,

de la Sota, Castex, Baschar, & Goya, 2001). The
pseudopregnancy signs usually start with
behavioural signs viz. restlessness, nesting,
licking of the abdomen, restlessness and
mothering inanimate objects and later show
physical signs viz. gain in weight, enlargement
of the mammary gland, secretion and let-down
of milk, and rarely abdominal contractions like
that in parturition (Gobello, Concannon, &
Verstegen, Canine Pseudopregnancy: A Review,
2001). The reported symptoms also include
anorexia, vomiting, polydipsia, diarrhoea,
polyuria, and polyphagia (Johnston, 1980). Overt
pseudopregnancy has also been seen after
treatment with progestin and 3rd or 4th day after
ovariectomy during LP (Johnston, 1980)
(Gobello, Sotaand, & Goya, 2001).

Diagnosis:
Diagnosis of pseudopregnancy is based on the
history of estrus, observed clinical signs and
symptoms, and history of progestin treatment.
The major differential diagnosis is made by
abdominal palpation where the fetal part is
palpable if pregnant, ultrasonography if early
diestrual phase or radiology if late diestrual
phase and hormone estimation (Laishram,
Mishra, & Patra, 2018) (Thangamani, Srinivas,
Chandra Prasadh, Anusha, & Sadashiva, 2018).
The relaxin hormone is not detectable in
non-pregnant bitch but is detectable in pregnant
bitch (5 ng/ml) ( Klonisch, Hombach-Klonisch,
& Froehlich, 1999) (Laishram, Mishra, & Patra,
2018; Kumar, et al., 2018). Opined that blood
test revealed the lower hemoglobin, higher TLC,
SGOT, SGPT, and serum alkaline phosphatase in
pseudopregnant bitch (Thangamani, Srinivas,
Chandra Prasadh, Anusha, & Sadashiva, 2018).

Treatments
Overt cases of self-limiting physiological
pseudopregnancy with mild cases need no
treatment and discouraging maternal behaviour
and the conventional approach of applying
Elizabethan collar for prevention of licking of
the mammary gland is highly recommended
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(Gobello, Sotaand, & Goya, 2001) (Thangamani,
Srinivas, Chandra Prasadh, Anusha, &
Sadashiva, 2018). The application of cold or hot
packing on mammary glands should be avoided
(Thangamani, Srinivas, Chandra Prasadh,
Anusha, & Sadashiva, 2018). Restriction of the
water up to 5–7 days during night hours is
recommended (Feldman & Nelson, 1996). The
prolactin release is stimulated from the anterior
pituitary gland due to phenothiazine compounds
so these compounds are contraindicated whereas
light tranquilization with non-phenothiazine
compounds like diazepam is encouraged
(Thangamani, Srinivas, Chandra Prasadh,
Anusha, & Sadashiva, 2018; Voith, 1983).
However, it is better to pharmacologically treat
the cases of pseudopregnancy in bitches that
have repeated episodes as there is a possible
relationship between pseudopregnancy and
subsequent development of mammary gland
tumors that are recently reported ( Verstegen,
1999) (Gobello, Concannon, & Verstegen, 2001).
Drug therapy for the treatment of mild to severe
cases of pseudopregnancy historically includes
the use of steroids, including estrogens,
androgens, and progestins with the most recent
preferred method is the use of dopamine agonists
which are effective prolactin suppressing drugs
(Gobello, Concannon, & Verstegen, Canine
Pseudopregnancy: A Review, 2001). Sex steroids
which are crucial for mammary gland
development when used in high doses create a
negative effect either by suppressing prolactin
release from anterior pituitary or decreasing the
sensitivity to prolactin hormone (Allen, 1986)
(Gobello, Concannon, & Verstegen, 2001)
(Johnston, 1980) (Gobello, Concannon, &
Verstegen, 2001).
Estrogens
like
estradiol
benzoate,
diethylstilbestrol or estradiol cypionate are used
as therapy but their side effects like causing
signs of proestrus or estrus, pyometra, and
depression of bone marrow resulting in anemia
has proved for less recommendation of the use of
estrogens as therapy (Gobello, Concannon, &

Verstegen,
2001).
Androgens
including
testosterone and synthetic androgens suppress
the lactation and the synthetic androgen
mibolerone is reported for reducing the
pseudopregnancy
duration
but
clitoral
hypertrophy, other forms of virilization, and
epiphora are observed side effects (Gobello,
Concannon, & Verstegen, 2001) Progestins like
megestrol acetate and medroxyprogesterone
acetate suppress the overt pseudopregnancy but
their use is not recommended as their use results
in cystic endometrial hyperplasia-pyometra
complex, insulin resistance, mammary gland
nodules, mammary
gland tumors and
acromegaly (Gobello, Concannon, & Verstegen,
Canine Pseudopregnancy: A Review, 2001).
The inhibition of prolactin secretion by ergot
derivatives has been the most recent and
advanced form of treatment of pseudopregnancy
(Gobello, Sotaand, & Goya, 2001). The common
compounds for inhibition of prolactin secretion
are bromocriptine and cabergoline and these
compounds have a straight action on D2
dopamine receptors of the anterior pituitary, and
metergoline, a serotonin antagonist, has a
dopaminergic effect when given at high doses
(Hamon, et al., 1981) (Janssens, 1986) (Jochle ,
Arbeiter, & Post, 1989) (Gobello, Sotaand, &
Goya, A Review of Canine Pseudocyesis, 2001).
Bromocriptine has side effects of vomiting,
anorexia and depression while cabergoline has
less emesis and metergoline has side effects like
anxiety,
whining,
hyperexcitation
and
aggressiveness
(Gobello, Concannon, &
Verstegen, 2001). Homeopathic Thuja D30 can
be used safely and effectively in pseudopregnant
bitches as an alternative to common
pharmacological agents (Ozyurtlu & Alacam,
2005).
The permanent solution for the treatment of
pseudopregnancy is the surgical approach by
ovariohysterectomy when bitches exhibit
repeated signs of pseudopregnancy in every
cycle that predisposes the bitches to pyometra
and mammary gland tumor (Thangamani,
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Srinivas, Chandra Prasadh, Anusha, &
Sadashiva, 2018). Ovariohysterectomy should be
done during anestrus as ovariohysterectomy
during lactation can extend the length of
pseudopregnancy (Allen, 1986) (Gobello,
Concannon,
&
Verstegen,
2001).
Ovariohysterectomy in overt pseudopregnant
bitches during metestrus (diestrus) may
aggravate the pseudopregnancy period from 3 to
7 days post-surgery ( Gobello, de la Sota,
Castex, Baschar, & Goya, 2001) (Gobello,
Concannon, & Verstegen, 2001).

Conclusions
Precise knowledge in physiological and clinical
cases of pseudopregnancy aids the pet owners
and the clinical practitioners to go through the
accurate diagnosis and corrective and preventive
therapy of the syndrome. When the importance
of the diagnosis and management of
pseudopregnancy is not given more serious
conditions like pyometra and mammary gland
tumor get aggravated in bitches so identifying
and differentiating the cohort and overt
pseudopregnancy and going through the proper
management of the syndrome is essential. The
exact etiology, though incompletely understood,
the role of progesterone and prolactin is major in
the
development
and maintenance
of
pseudopregnancy as diestrus/metestrus phase in
bitch is longer to show the signs of false
pregnancy with phantom whelping. Several
treatment strategies are described by different
authors with varying results and for the
permanent solution of the syndrome and
prevention of aggravation of other serious
conditions like pyometra and mammary gland
tumor, ovariohysterectomy or ovariectomy are
recommended as the best approach of treatment.
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PYOMETRA IN A BITCH: A CASE REPORT
S. Yadav*, R. Yadav

Abstract: An intact seven year old female street dog with vomiting and regular increase in size of the
abdomen without any vaginal discharge was presented to Veterinary Teaching Hospital, Paklihawa. By
radiography and ultrasonography it was difficult to find out the exact cause of the abdominal distension. So
exploratory laparotomy was performed and it was confirmed as closed pyometra and corrected with
ovariohysterectomy after preparing the patient for performing surgery using medical treatment. Pyometra can
be a fatal condition in bitch if it is not timely treated and thus, proper diagnosis of the condition and medical
or surgical intervention is highly recommended. Ovariohysterectomy is the best treatment of choice for the
condition of pyometra in bitch.
Keywords: laparotomy, ovariohysterectomy, pyometra

Introduction
Pyometra, a life-threatening bacterial infection
of the uterus, is classified as open or closed
cervix pyometra. In closed cervix pyometra, pus
and bacterial products accumulate in the uterus,
which is thought to induce a more severe illness
(Jitpean et al. 2017). It is a hormonally mediated,
diestrual disorder that results in abnormal uterine
endometrium (Mahesh et al. 2014). The elevated
progesterone levels help to create the ideal
conditions for infection and stimulate uterine
glandular secretions within the uterus, which
suppresses uterine contractions and inhibits the
effect of fighting blood cells in the uterus
(Kumar et al. 2016). The etiology of pyometra is
mainly E.coli, Klebsiella, Pasteurella, and
Staphylococcus; most of the organism is
gram-negative bacteria (Fransson and Ragle
2003). In approximately 90% of cases,
Escherichia coli are the main causative agent
and they produce endotoxins that are capable of
initiating the cytokine cascade and the release of
many inflammatory mediators (Fransson and
Ragle 2003). Clinically, the bitch may present
with inappetance, depression, polydipsia,
lethargy, abdominal distension, and with vaginal
discharge in case of open cervix pyometra and
without vaginal discharge in closed cervix
pyometra.

Methodology
A Seven years old intact female dog was
presented in Veterinary Teaching Hospital,
Paklihawa with a history of dehydration,
depression, distended abdomen, unable to
support her weight on a hind limb and Sangini
Sui
vaccinated
to
avoid
pregnancy.
Hematological and biochemical parameters are
normal (Table: 1 & 2). Radiographic
examination revealed an image of a distended
uterus with the appearance of sac-like structure
which is suggestive of pyometra (Fig. 1). Based
on the history, clinical signs & symptoms,
clinical pathology, and radiography report the
condition was diagnosed as closed cervix
pyometra.
After a diagnosis of closed cervix pyometra,
keeping in view of recurrence of pyometra after
cessation of treatment, it was planned for
ovariohysterectomy (OVH). The animal was
sedated with xylazine 2ml intramuscular
injection (1-2 mg/kg IM). Ventral abdomen was
prepared aseptically and premedicated with
atropine sulphate 0.5 ml (0.022-0.044 mg/kg IM)
and adrenaline 1ml (1mg/ml in IV). Induction
was done with diazepam: ketamine (1:1) given
2ml intravenously and maintenance with
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diazepam: ketamine (1:2) given 2ml at regular
interval of 10 minutes with continues monitoring
of heart rate and respiratory rate. The dog was
placed on dorsal recumbency after preparing the
site of operation. The surgical site was scrubbed
with Chlorhexidine and the dog was covered
with sterilized drape except at the surgical site.
The incision was made just below the umbilicus.
Skin and subcutaneous tissue were incised to
expose linea alba. The linea alba was pulled up
with the help of a rat tooth and stab incision was
made into abdominal cavity. The incision of
linea Alba was extended both cranially and
caudally. As the uterus was large enough to be
taken out, the incision was extended up to about
10 cm. The ovary was located and the window
was made in the broad ligament and two clamps
was placed just below the ovary at a distance of
about 0.5 cm and one clamp across the proper
ligament of the ovary. Two ligations were made;
one below the cranial clamp and one across the
cranial clamp and the ovary was taken out. The
second ovary was also exteriorized in similar
manner. The uterine body was ligated by using
transfixation technique and the whole uterus was
taken out. Precaution was taken to maintain
aseptic condition during surgery. The ligation
was made by using catgut of size 1. The
abdominal cavity was checked for bleeding and
omentalization was done. The abdominal wound
was sutured including three layers; abdominal
muscles with peritoneum, subcutaneous tissue
and skin. The suture material used for abdominal
muscles and sub cutaneous tissue was PGA
(Polyglycolic Acid). The suture pattern used for
abdominal muscles was simple interrupted and
subcutaneous tissue was simple continuous. The
skin was sutured by using ford interlocking
pattern with nylon.
During the entire operative procedure, normal
saline @500 ml was given intravenously. Post
operatively the animal was given meloxicam
1.5ml (0.2 mg/kg) for 5 days, ceftriaxone 5ml
IM bid (15-25 mg/kg BW) for 4 days,
tranexamic acid 2ml bid for 3 days intravenously
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and suture was removed after 12 days. After 12
days, the dog was found to be completely normal
without any complications.
Test

Result

Unit

Urea
BUN
Creatinine
Sodium (Na)
Potassium (k)
Bilirubin, Total
Alkaline
Phosphate
SGPT(ALT)
SGOT(AST)
Total Protein
Albumin

19
8.87
1.22
151.8
4.38
0.89
85.41

mg/dl
mg/dl
mg/dl
mmol/l
mmol/l
mg/dl
u/l

Reference
Value
11-53
0.7-30
0.5-1.8
139-154
3.6-5.5
0.3-1.2
36-150

68.21
25.31
7.4
3.6

u/l
u/l
gm/dl
gm/dl

10-125
23-212
5.2-8.2
3.5-5.4

Table 1: Biochemistry Report (Reference value taken
from MSD manual).
PARAMETER

Result

Unit

WBC

14.1 *109

L

Reference
Value
6.0-17.0

Lymphocyte

4.1*109

L

0.8-5.1

Granulocyte

9.4*109

L

4-12.6

Lymphocyte %

28.8%

12-30

Granulocyte %

66.7%

60-83

RBC

7.22*1012

L

5.50-8.50

MCHC

345

g/dl

300-380

Platelet

107*109

L

117-460

PCT

0.120%

Eosinophil %

4.6%

Table 2: Hematology Analyzer Report (Reference value
taken from MSD manual).

Result and Discussion
The bitch made uneventful recovery without
complication. Based on the case history, clinical
signs and radiological examination the condition
was diagnosed as closed cervix pyometra.
Closed-cervix pyometra is a medical emergency
that requires rapid intervention to prevent
overwhelming sepsis and the potential of patient
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death. Sangini Sui (medroxyprogesterone
acetate) is a temporary contraceptive that is used
to control unwanted pregnancy in women.
Medroxyprogesterone is a synthetic form of the
hormone progesterone (protect the embryo and
encourage the growth of the placenta). Multiple
abnormalities such as bilateral ovarian cyst,
cystic endometrial hyperplasia and pyometra,
mammary adenoma, fibrosarcoma and cystic
papillary adenocarcinoma are identified in
animal
continually
administered
with
medroxyprogesterone acetate (Keskin et al.
2009). In this presented case, the cause of
pyometra is suspected to be long term use of the
Sangini injection (MPA). It was recommended
that the best prevention for pyometra would be
to spay all female dogs that are not meant for
breeding purpose.

●

●
●
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Conclusion
Canine pyometra is a common reproductive
disorder of diestrual bitch. It is hormonally
mediated disorder characterized by cystic
endometrial hyperplasia with secondary bacterial
infection.
Use
of
Sangini
injection
(medroxyprogesterone acetate) in dog may lead
to pyometra. Early diagnosis is important for the
treatment of closed cervix pyometra. Diagnosis
of closed cervix pyometra can be done by the
history of recent estrus, polyuria and polydipsia
along with radiography, ultrasound and rectal
examination.
It was concluded that
ovariohysterectomy may be the best treatment of
choice in closed pyometra of bitches. Medical
treatment includes the injection of prostaglandin
along with antibiotics.
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REPEATBREEDINGINCATTLEANDBUFFALO:
ETIOLOGY,DIAGNOSISANDTREATMENT
G. Gautam*

Abstract: Repeat breeding has always become one of the major reproductive problems in dairy cattle and
buffaloes. Since the causes of the repeat breeding are multifactorial, it is a challenging job for clinicians to
ascertain the exact cause of repeat breeding. Nonetheless, all the possible causes of repeat breeding can be
discussed under two broad headings: fertilization failure and early embryonic deaths. Diagnostic approach
should be oriented towards evaluating the health of the genital tract, physiological functioning of the ovaries
and sequential growth and development of the embryo. The therapeutic regimens in repeat breeding must be
aimed at the correction of the most probable causes. This review article discusses the etiology, diagnosis and
treatment of repeat breeding in dairy cattle and buffalo.
Keywords: early embryonic death, fertilization failure, repeat breeding, reproductive problem

Introduction
Repeat breeding in cattle and buffalo has been
defined as failure to conceive from three or more
regularly spaced services in the absence of
detectable abnormalities in the reproductive
system (Zemjanis 1980; Sah and Nakao, 2006;
Azawi et al., 2008a). Clinical examination of
such animals may fail to reveal any definite
lesion or condition to explain the failure of
conception (Roberts, 1971). The repeat breeding
syndrome continues to be a major problem in
cattle and buffalo breeding, leading to large
economic losses to the dairy producers (Bartlett
et al., 1986; Lafi et al., 1992; Sah and Nakao,
2006; Yusuf et al., 2010). Repeat breeding
syndrome is responsible for long service periods
and inter-calving intervals thereby causing low
milk and calf production resulting in greater
economic losses to the dairy industry (Singh et
al., 2008). The incidence of repeat breeding
appears to be low in buffaloes compared to cattle
(Pattel et al., 2007; Purohit 2008). For various
countries, the incidence of the problem has been
described in cattle and buffaloes to range from 5
to 35% (Bansal et al., 1978; Narsimha and
Kotayya, 1980; Gustafsson and Emanuelson,
2002; Yusuf et al., 2010; Gautam et al., 2017).

Etiology of Repeat breeding
The causes of the repeat breeding are
multifactorial (Gustafsson and Emanuelson,

2002; Moss 2002; Yusuf et al., 2010). Etiologies
of repeat breeding have been classified in cows
in a number of ways, yet failure of fertilization
and early embryonic deaths had been one of the
oldest classifications of the etiologies (Casida et
al., 1961). The cause of repeat breeding may lie
with the cow or the bull or a combination of
these (Purohit 2008; Perez-Marin et al., 2012)
and external factors such as environmental stress
and poor breeding management (Perez-Marin et
al., 2012). All the causes of repeat breeding can
be discussed under two broad headings:
fertilization failure and early embryonic deaths.

Fertilization failure
In cattle, the failure of fertilization accounts for a
low proportion (10%–20%) of pregnancy losses
during the first 21 days post insemination
(Diskin and Morris, 2008). Fertilization failure
may result from death of the egg before sperm
entry, structural and functional abnormality in
the egg or sperm, physical barriers in the female
genital tract preventing gamete transport to the
site of fertilization, ovulatory defects,
endometritis, defects in bull (spermatozoa), the
technique and timing of insemination when
using artificial insemination (AI), ingestion of
phytoestrogens etc.
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1. Abnormal Eggs
Several types of morphologic and functional
abnormalities have been observed in unfertilized
eggs, e.g., giant egg, oval shaped egg,
lentil-shaped egg, and ruptured zona pellucida.
Failure to undergo fertilization and normal
embryonic development may be due to inherent
abnormalities of the egg or to environmental
factors.
2. Abnormal Sperms
In most domestic animals, sperm cells can only
retain their viability and fertility at a high level
for 24 hours or less in the female genital tract
(Roberts, 1971). There is a gradual decrease in
the fertilizing capacity or aging of spermatozoa
in the female genital tract. Sperm aging and
injury may cause alterations in the acrosomal cap
or leakage of vital intracellular constituents that
may prevent defective spermatozoa from
fertilizing the egg.
3. Ovulatory defects
Delayed ovulation, anovulation and ovarian
cysts are also important (incidence: 25%) causes
of fertilization failure (Roberts, 1971) leading to
repeat breeding in high producing cattle. Such
defects are less frequent in the buffalo (Purohit,
2014) yet can result in fertilization failures.
Clinical studies recorded the incidence of
0.5%–1.48% ovarian cysts in buffaloes (Raju et
al., 2007) with poor clinical manifestation.
Repeat breeders are likely to have delayed
ovulation and an extended follicular phase which
allows follicle development but postpones the
LH surge (Bage, 2003). Hence, there is a longer
interval between luteolysis and ovulation and a
delayed LH surge resulting in aging of oocytes.
Repeat breeder cows are also more likely to have
two than three wave estrous cycles further
increasing the probability of the presence of aged
follicles (Perez et al., 2003).
4. Structural Barriers to Fertilization
Congenital or acquired defects of the female
genital tract interfere with transport of the sperm

and/or the ovum to the site of fertilization.
Congenital defects are the result of arrested
development of the different segments of the
Mullerian ducts or of an incomplete fusion of
these ducts causally. Oviductal obstructions that
probably prevent fertilization can originate from
pathologies in the oviduct such as hydrosalpinx,
pyosalpinx, salpingitis (Vala et al., 2011) and
stenosis or growths in the oviduct (Purohit,
2014). Ovaro Bursal adhesions have been
mentioned in a few clinical descriptions with
incidence varying from 0.04% (Modi et al.,
2011) to 6.4% (Azawi et al., 2008b; Vala et al.,
2011). Ovulatory disturbances such as delayed
ovulation, anovulation and ovarian cysts are less
frequent in the buffalo (Purohit 2014) yet can
result in fertilization failures.
5. Subclinical endometritis
Some authors argue that subclinical endometritis
is a major contributor to the repeat breeding
syndrome of bovine sub-fertility (Noakes et al.,
2001). However, Pascottini et al., (2017) in their
study concluded that as only 25% of repeat
breeder cows were affected with subclinical
endometritis at AI, it may not be considered a
key element associated with the repeat breeding
syndrome. The negative effects of endometritis
on fertility are mediated directly by bacterial
endotoxins or indirectly by inflammatory
mediators such as cytokines, nitric oxide and
oxidative stress affecting sperm, ovarian, uterine
and embryonic function (Gilbert 2011).
Endometritis can affect sperm motility and
function and results in increased sperm
phagocytosis (Gilbert 2011) leading to
fertilization failure and repeat breeding.
6. Bull factors
Repeat breeding can originate because of factors
related to the bull and semen (Perez-Marin et al.,
2012). The age of bull affects the semen volume
and the proportion of abnormal spermatozoa;
with adult bulls producing the highest volume
and lowest abnormal sperms (Khawaskar et al.,
2012). The bull breed, semen type (liquid or
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frozen), quality and source have marked effects
on the conception rates (Andrabi, 2009).
7. Errors in
insemination

technique

and timing of

With the increasing use of AI in buffaloes
important considerations for optimum fertility
include insemination technique, time of
insemination and site of semen deposition. The
conception rate varies significantly between the
inseminators
(Thirunavukkarasu
and
Kathiaravan, 2009). Incorrect inseminations
relative to estrus were performed in 30.67% of
buffaloes in one study and many repeat breeding
buffaloes at insemination had plasma
progesterone profiles greater than 1 ng/mL
suggesting that buffaloes were inseminated at the
wrong time (Sharma et al., 2008).
8. Phytoestrogens
Cows fed estrogenic forage (e.g., subterranean
clover and red clover) may suffer impaired
ovarian function, often accompanied by reduced
conception rates (and increased embryonic loss).
In cows, clinical signs resemble those associated
with cystic ovaries.
Embryonic mortality
Embryonic mortality denotes the death of
fertilized ova and embryos up to the end of
implantation. About 25 to 40% of embryos are
normally lost in farm species. It is also noted in
large litters of swine and during multiple
pregnancies in cattle and sheep. Mortality is
more common during the early than the late
embryonic period (Jainudeen and Hafez, 2013).
Embryonic loss that occurs before fetal maternal
recognition, and therefore does not involve the
elongation of the life of the corpus luteum, is
referred to as early embryonic death. Loss after
the life of the corpus luteum has been extended
is termed late embryonic death (Noakes et al.,
2001). In cattle, most embryonic deaths occur
during hatching of blastocyst i.e. between days 8
and 16 after insemination without affecting
estrous cycle length (Jainudeen and Hafez,

2013). Thus, early embryonic mortality accounts
for the major reproductive failure accounting up
to 40% mortality of all fertilized eggs (Sreenam
and Diskin, 1986) leading to repeat breeding.
Broadly speaking, embryonic loss may be due to
either genetic or environmental factors or a
combination of the two. Genetic factors causing
embryonic loss include single-gene defects,
polygenic abnormalities and chromosomal
anomalies. A few single-gene mutations are
lethal and result in the death of the conceptus
and return to estrus (Noakes et al., 2001) leading
to repeat breeding. Environmental causes of
embryonic mortality can be discussed under
following subheadings (Jainudeen and Hafez,
2013).
1. Endocrine Factors
Accelerated or delayed transport of the egg, as a
result of estrogen–progesterone imbalance, leads
to preimplantation death and return to estrus.
Similarly, a diminished response to circulating
luteotrophic hormones may contribute to
embryonic mortality in subfertile cows (Shelton
et al., 1990).
2. Lactation
Embryonic mortality occurs due to stress of
lactation in cattle, sheep, and horses and is
characterized by return to estrus after breeding.
3. Nutrition of the Dam
Caloric intake and specific nutritional
deficiencies affect ovulation rate and fertilization
rate, as well as cause embryonic death. Also
extremes in the level of feeding are detrimental
to embryo survival, so too are extremes in the
supply of specific dietary nutrients. In dairy
cows, high intakes of rumen degradable protein
may lead to embryonic mortality.
4. Overcrowding in Uterus
Because the degree of placental development is
primarily influenced by the availability of space
and vascular supply within the uterus, increasing
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the number of implantations decreases the
vascular supply to each site and restricts
placental development. This results in a high
embryonic and fetal mortality rate and probably
explains the higher incidence of embryonic
mortality in cattle and sheep following twin
rather than single ovulation.
5. Thermal Stress
Embryonic mortality increases in a number of
species following exposure of the mother to
elevated ambient temperatures especially in
tropical areas. The effects of thermal stress on
the early embryo are not apparent until the later
stage of its development.
6. Semen quality
A portion of all embryonic mortality is
attributable to the male and the mating system.
Genetic factors that are transmitted by the male
to the embryo may be inherited, may arise from
testicular tissue, or may occur in spermatozoa
after they are released from the testis. Infertile
matings by highly fertile bulls are primarily due
to embryonic mortality, while those of bulls with
low fertility are due to fertilization failure and
embryonic deaths.
7. Incompatibility
The inherited genotype of the male may include
a variety of genetic factors that lead to
incompatibility and early embryonic loss. There
may be incompatibility between spermatozoa
and mother, between spermatozoa and egg, or
between zygote and mother.
8. Poor uterine environment
Subclinical endometritis and inadequate uterine
milk secretion might not be favorable for embryo
survival, leading to repeat breeding. The
infectious bovine venereal disease of vibriosis
due to V. fetus, trichomoniasis due to Tr. fetus
and probably brucellosis due to Br. abortus,
IBR-IPV virus and certain pathogenic
mycoplasma if introduced into the uterus with
semen by artificial insemination can cause

infertility and repeat breeding due to early
embryonic deaths probably secondary to an
endometritis of variable duration (Roberts,
1971).
9. Age of the Dam
In dairy cows, embryonic mortality decreases
with increasing parity up to fifth parity, then
increases. The higher incidence of embryonic
mortality in old cows may be due to a defective
uterine environment.

Diagnostic Approaches
Diagnosing the cause of repeat breeding and
pregnancy failure in individual animals is often
extremely difficult and evaluations are oriented
towards evaluating the health of the genital tract,
physiological functioning of the ovaries and
sequential growth and development of the
embryo (Saraswat and Purohit, 2016). A
combination of visual estimates, vaginoscopy,
transrectal
palpation
and
transrectal
ultrasonography are suggested. More specialized
techniques such as endoscopy, uterine biopsies,
uterine cytology, uterine microbiology and tubal
patency testing have been suggested for
detection of pathologies in the genital tract
which are not easily traceable (Purohit, 2008).
Ovarian and oviductal pathologies such as
tumors pyosalpinx, and oviductal obstructions
are often not detectable with routine techniques
and failure to regain fertility following medical
or surgical therapy often limits their use
(Purohit, 2014).

Treatment Processes
The therapeutic regimens in a herd with
reproductive failures must be aimed at the
correction of the most probable causes.
Treatment of individual cows/buffaloes at most
situations remains difficult as the exact cause is
unknown and the most diagnostic modalities
described are largely unavailable to the treating
clinician. With limited facilities the therapeutic
approach usually must be aimed sequentially at
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(i) combating uterine infection (endometritis),
(ii) correcting ovulatory disturbances, (iii)
supplementing for luteal insufficiency and (iv)
improving management (Purohit, 2008).
Since most of the cases do not reveal any
specific conditions, the following guidelines may
be adopted.
● Bring the animal into positive energy
balance by providing additional ration.
Provide mineral-vitamin mixtures to
rectify their deficiencies.
● Have proper estrus detection, and do AI
at 12-18 hours from the onset of estrus.
● Do AI twice at each estrus preferably at
12 hours interval.
● Check the semen quality - use only high
quality semen.
● Temporary replacement/change of the
bull may take care of infertility because
of the bull.
● Clitorial stimulation for at least three
seconds at AI.
● Administration of 100 µg of GnRH or
1000-1500 IU of LH at the time of AI.
● Administration of 500 mg of depot
progesterone on the 5th day of AI.
● Skipping of AI, administration of PGF 2
alpha after 9-10 days and fixed time AI
twice at 72 and 96 h after PGF 2 alpha
injection.
● Although little data are available
regarding the efficacy of intrauterine
antibiotic use for treating subclinical
endometritis,
the
intrauterine
administration of cephapirin was
suggested
to
be
beneficial
(Kasimanickam
et
al.,
2005;
Denis-Robichaud and Dubuc, 2015).
● Skipping of AI and intrauterine infusion
of 2 ml of Lugol’s solution diluted in 8
ml of sterile saline or 50 ml of 0.5-1%
povidone iodine.
● Flushing of the uterus with normal saline
- under moderate pressure as being done
in embryo transfer (to remove cellular

debris and also mild block in the uterine
tubes).
● Administration of different hormones and
antibiotics may preferably be tried at
separate estrus.
● Recently, several therapies alternative to
the use of antibiotics have been
suggested. The intrauterine infusion of
immunomodulators such as E. coli
lipopolysaccharide (endotoxin), oyster
glycogen, infusion of serum, plasma or
hyperimmune serum or leukotriene B4
has been reported widely (reviewed by
Purohit, 2008), however, their application
at routine field practice is yet to come.
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SPIKING AND INTRA-SPIKING:
A TOOL IN BREEDER MANAGEMENT
N. Aryal*

Abstract: Spiking simply refers to the periodical addition and/or replacement of the male birds during the
production period. It is an excellent technique to improve the mating capability of the male and increase the
overall reproductive fertility. The decrease in fertility of the male is compensated by addition of 27-28 weeks
old male birds. With decrease in the fertility after 40-45 weeks in case of broiler breeders, the method of
spiking and inter-spiking provides a reliable approach to maintain the fertility in the herd. It provides a safe
way to compensate for the decline in age related fertility. Spiking and inter-spiking have a major disadvantage
in having the breach of the biosecurity of the poultry farm.
Keywords: biosecurity, broiler breeder, fertility, inter-spiking, spiking

Introduction
The main role for broiler breeders is to be an
optimal producer of fertile broiler eggs while
having large size and weight which can be
passed on to their offspring. Due to this selection
for higher body weight and the large
musculoskeletal frame, broiler breeders have
been affected by greater fertility problems
(Hocking, 1990; McGary et al., 2003; Bilcik et
al., 2005). Flock fertility is dependent on the
productive status of the birds combined with the
bird’s interest and capability of mating (Bagley,
1997; Bahr and Bakst, 1987).

Age related decline in fertility
The level of fertility increases gradually with the
beginning of the reproductive period in the
breeder flock and is maximum i.e. around 95%
at 30-40 weeks of age and declines rapidly after
40-45 weeks of age. (Casanovas, 2002)
Both male and female are responsible for age
related decline in fertility but the major
attribution is on male as fertility can be
maintained by artificial insemination. Also one
male mate with 8-10 females in a flock so the
impact of male in overall fertility is high.(Chung,
Smith, & Kattesh, 2012).
The male influence on fertility depends upon two

factors: mating activity and sperm quality. As
males age, there is a reduction in the number of
spermatozoa in the ejaculate and a reduction in
semen. In addition, aging spermatozoa have
reduced fertilizing ability in birds. However,
studies where fertile eggs could be obtained by
artificial insemination with semen from very old
roosters suggest that sperm quality may not be as
critical a factor as mating behavior(Casanovas,
2002).
In studies at the UGA, it was observed that old
males that produce semen still have good sperm
quality and acceptable fertilizing potential
beyond 50 weeks of age. However, it also
seemed true that a significant percentage of the
males producing semen at 30 weeks of age did
not produce semen at all at 50 or 60 weeks of
age. Nevertheless, it was also observed that male
mating activity is probably one of the most
relevant factors affecting flock fertility.
Two factors can adversely affect mating activity.
High yielding males, even in good physical
condition, seem to lose mating interest quickly
after 40-45 weeks of age. Males in poor physical
condition (overweight, crippled) can have both
reduced mating efficiency and mating interest. It
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is therefore critical to have a culling policy for
incompetent males.

Management techniques to compensate
the decline in mating activity
Assuming optimal environmental condition
(including optimum water and feed quality),
body weight control and feeding program, male
placement and sex ratio, there are two
managemental practices that can be followed to
enhance
mating
activity Spiking and
Intraspiking.
Spiking
Spiking is usually defined as the addition of new
males to a 40 to 45 week-old broiler breeder
flock to compensate for the age-related decline
in fertility. As a general rule, males are added to
compensate for mortality and to re-establish the
original male to female ratio. Alternatively, 5 to
10% of old males are replaced due to their poor
physical condition. Generally, the males that are
added or used as replacements are 25 to 28
weeks old, have been grown on a pullet farm and
moved to a stud farm until needed for spiking.
These young (spiked) males begin breeding
while at the same time stimulating older males to
resume mating thereby improving overall flock
fertility. Spiking will assist in maintaining the
optimum male to female ratio and the life-long
fertility of the flock.

post-spiking. Spiking once in the life of the flock
is normally enough. Flocks spiked twice on 8 to
10 week intervals also show good results, but it
depends a lot on the quality of the primary
males.
How to spike
Option 1 - Add to each house a minimum of
20% new young males that are at least 25 weeks
of age and appropriate body weight.
Option 2 - Take out of one house, or
compartment, all the good primary males and
interspike with the other houses/compartments
on the farm. The house with no males will
receive the spiking males. This procedure will
induce no competition between primary and
spiked males and is a very effective way to
preserve and utilize the spiking males to their
full extent (recommended method).
Option 3 - A third program relates to the use of
the heavier males in a young PS flock. The
heavier males are pulled out of the flock at 26
weeks of age. They know where to eat and drink
and how to mate. Placing these males in a flock
with primary males or in a house where primary
males have been pulled out normally works very
well. This program is in particular popular in
farms that have 100% floor operation, and where
a higher % of males can be kept to 26 weeks of
age (10%-11%) without getting into aggressive
male behavior.

There are two main types of spiking programs:
• Spike as needed: Fertility is monitored closely
and the flock is spiked when fertility values start
to decline significantly or reach levels below
90%.
• Spike as a regular practice: All flocks are
spiked at approximately 40-45 weeks of age, as a
preventive measure, regardless of the fertility
level at that moment.
Significant increases in fertility are found two to
three weeks post-spiking but a slight decline in
fertility is common during the first week

Figure: - Fertility trend after a 25% spiking of a
41week-old Cobb 500 flock with 28 week-old Cobb 500
males (Hypothetical data) Source: Casanovas, P. (2002).
Poultry informed professionals.
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Problems related to Spiking
Spiking causes an increase in aggression and
sexual interference (males preventing other
males from mating) and results in male
mortality.
Biosecurity could be breached because adult
males, reared in other farms and housed with
several ages on a stud farm, would be
incorporated into an established flock.
Spiking programs generally require stud farms
that not only represent an extra cost but also are
not normally the best conditions to house future
breeder males. On stud farms males do not have
contact with females; their sexual behavior and
mating skills are likely compromised or at least
require a learning period in the breeder house
before they mate efficiently.
If roosters are housed under the stud farm
conditions after 25 weeks of age, aggression and
high mortality will result, reducing the number
of males available for spiking purposes.
Intra-spiking
As a solution to the spiking problems (mainly
the biosecurity risks) and the observation that
spiking with young males produced a
stimulatory effect on old male’s mating activity,
the idea of intra-spiking was developed.
“Intra” (“within” in Latin) means that there is no
importation of males to the farm. Males from the
same age are exchanged between houses of the
same farm or between pens of the same house at
40-45 weeks of age, in order to achieve a
disruption of the established hierarchy and
stimulate mating activity on the original males
similar to that created by the young males in
regular spiking. Intra-spiking should have three
advantages over regular spiking:

• Quicker and more efficient use of the added
males since they have mating experience and a
similar conformation as the established males.
That should allow them to successfully compete
and mate from the beginning.
One possible disadvantage is that in intra-spiking
there are no young males to take over after the 6
weeks of stimulation and, therefore, its effects
cannot be expected to last as long as a regular
spiking.
Mating activity increases significantly after
intra-spiking. The effects may last between 6 and
8 weeks. One advantage is that with
intra-spiking the males exchanged are already
trained in mating and usually have similar
weight and maturity as the existing males,
improving their chances to compete successfully.
Intra-spiking increases male aggression for two
weeks after mixing. There are usually no
problems with male or female mortality.
Hatchability does not go up dramatically after
intra-spiking. However, the persistency of
hatchability is improved and with a double
intra-spiking procedure one can expect an
increase between 1 and 1.5% in the overall
hatchability of the flock.

Source: Breeder Management Guide (2016), Cobb
Vantress
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SURGICAL CORRECTION
OF AURAL HEMATOMA IN DOG
B. Pokhrel1*, S. Shrestha2, Y. Panth 1
Abstract: A 3 years old dog named Leo was presented to Himalayan Animal Rescue Trust (HART) with an
aural hematoma on right ear. It was treated with surgical procedures so as to overcome the chance of
recurrence that is very common in other techniques like non-surgical methods. Induction was done using
ketamine and diazepam (1:1), a longitudinal incision was given along the length of the pinna and after
curetting the cavity, parallel horizontal mattress sutures were used throughout the pinna so as to obliterate
dead space efficiently. The animal was provided with oral antibiotics and NSAIDs to check bacterial infection
and pain post operatively. E-Collar was used to prevent scratching and further aggravation of the wound.
Keywords: ear, HART, hematoma, surgical

Introduction
Aural Hematoma reflects collection of blood in
the inner or the outer aspect of the ear flap
between skin and cartilage giving soft and
fluctuating swelling on concave part of the pinna
and generally characterized by purplish round
swelling (Kuwahara, 1986a; Nandi, Halder &
Hoque, 2009). Aural hematomas can be caused
by direct damage (eg, bite wounds, vehicular
trauma), allergic reactions, Otodectes cynotis
infection,
hyperadrenocorticism,
hypothyroidism, immunogenic reactions but are
more common from head shaking and ear
scratching associated with otitis externa or atopy
(Joyce & Day, 1997; Pereira, 2006; Gyorffy &
Szijarto, 2014; Seibert & Tobias, 2013; Wobeser,
2002). Aural hematoma can occur in any animal,
but are more common in animals with long and
pendulous ears like Dog and Pig (Drolet, Hélie,
& Allaire, 2016). In a research conducted by
Mikawa et. al. (2005), around 66% of the dogs
that had aural hematoma were dogs with
pendulous ears. The pressure of accumulated
blood in an aural hematoma is often painful, and
it prevents the tissue from remaining in
apposition. Hematomas can occur very quickly,
within a few minutes of a vessel rupturing.
Hematomas are initially soft but become firm
and thickened over time as a result of fibrosis.

Fibrosis can ultimately result in the pinna
assuming a curled-up conformation often called
‘cauliflower ear’ (Brown, 2010), so these
conditions should be repaired very quickly by
either surgical or non-surgical method. The
therapeutic
plan must include
proper
identification and treatment of underlying cause
of irritation, facilitation of drainage, tissue
apposition
maintenance
and
recurrence
prevention (Hall, Weir & Ladlow, 2016).

Case Description
History and Clinical Observation
A 3 years old dog, named Leo, was brought to
Himalayan Animal Rescue Trust (HART) with a
unilateral (right side) ear swelling on it for a
week. The animal had a history of scratching its
ear for a week and the owner drained the
swelling area but that recurred after a week
again.
Upon physical examination there was no change
in vitals of the animal. Upon palpation in the
swollen area, we found some fluctuating mass
inside the skin of the right ear.

Diagnosis and Treatment
After history and clinical examination, the case
was diagnosed with aural hematoma. Surgical
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treatment was favored in place of non-surgical
technique. The dog was sedated with a
combination of xylazine and ketamine and was
induced with ketamine and diazepam (1:1). The
hairs were clipped and shaved in the part to be
operated and the surgical site was prepared
aseptically.
The dog was kept in lateral recumbency with its
affected ear dorsally appearing and on the
concave side over the length of ear, a
longitudinal incision about 5 cm was made
parallel to the margin of ear. The hematoma was
removed and the cavity was curetted with saline
and povidone iodine, using sterile gauze pieces
and forceps to destroy the fibrin and remove it.
After proper destruction of the fibrin in the
cavity, full thickness mattress suture using Nylon
was placed parallel to the skin incision without
opposing the cut edges for sufficient drainage. A
number of mattress sutures were again placed
parallel to the branches of auricular artery and
first suture to obliterate all the dead space from
the cavity, to prevent its recurrence. After the
completion of surgery, an E-Collar was used to
protect the ear from self-mutilation by dog.
Post-Operative Care
The patient was medicated with oral antibiotics
(Amoxy-clav) to check bacterial infections, oral
meloxicam (NSAIDs) and topical herbal spray to
prevent flies from contaminating the wound.

Discussion
Violent head shaking, as a result of ear disease,
irritation or injury, results in cartilaginous
damage and vascular injury to branches of the
great auricular artery, which is the major source
of hemorrhage. In aural hematoma, there is
swelling of ear in the concave side until the
pressure of hematoma equalizes the pressure of
feeder arteries (Lewis, Wiles, Llewellyn-Zaidi,
Evans, & O’Neill, 2018). The blood supply to
the external ear is mainly via branches of the
posterior auricular artery. These branches run in
the corium on the convex side of the ear and give

off smaller vessels, which supply the concave
side through the numerous foramina in the
cartilage. Hemorrhage might be due to rupture of
these small vessels where they pass through the
foramina (Larsen, 1968).
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Surgical correction was favored for aural
hematoma, because of its feasibility and more
advantages over other methods of correction.
There are many treatment options, including
needle aspiration (MacPhail, 2016), tube
drainage (Kagan, 1983), teat cannula drainage
(Wilson, 1983), incision drainage and bandaging,
but the most common and effective procedure is
surgical intervention by incising over the
hematoma, removing all blood, clots and fibrin
and then securing the cartilage in apposition with
sutures until scar tissue forms. Surgical
correction also helps in relieving the pain of the
ear instantly after surgery (Brown, 2010). Next
surgical technique for correction of aural
hematoma includes auricular pillow method,
where a full length incision like above is incised
and sterile pebbles are padded with cotton wool
and further with gauze bandage for the
absorption of hematoma fluid that act as
auricular pillar on the convex side and the ear is
supported by adhesive tape. The bandage should
be replaced every day for the first three day and
the pillow is removed after 14 days. This method
has better cosmetic results than other techniques
(Eyarefe, Oguntoye & Emikpe, 2013).
Another technique called as CO2 laser technique
is a novel technique where the laser is used to
make an incision into the hematoma to allow for
evacuation of the blood, and then multiple, small
incisions are made over the surface of the
hematoma to stimulate adhesions between the
tissue layers (Dye, Teague, Ostwald & Ferreira,
2002). Vacuum drains can also be used, where
two small incisions are used to position a
vacuum drain into the incised hematoma cavity,
the drain exited at the base of the pinna and
adjacent cervical skin, the free end of the drain
attached to a vacuum reservoir for 18 to 21 days;
drains and skin sutures are removed at this time
along with the protective Elizabethan collar. All
hematomas resolves during the minimum
6-month period by this technique (Pavletic,
2015). Other alternatives include sucking of
fresh hematoma by Hirudo medicinalis

(Canpolat & Saglam, 2004) and using
combination
of
systemic
and
local
corticosteroids (Kuwahara, 1986b; Seibert &
Tobias, 2013).
Several suture lines (1-3) using absorbable
suture can be placed intradermally parallel to and
on either side of the incision in the concave part
including the cartilage. This technique is
advantageous because of the minimal need for
aftercare, absence of discomfort or irritation
caused by external sutures, and lack of need for
suture removal (MacPhail, 2016). Each suture
was kept 5-10 mm apart with each other parallel
to the major vessels, reducing the risk of ligating
the major vessels. Direct apposition of the edges
of the incised part of skin was avoided leaving
3-5 mm gap to allow proper drainage.
There are many complications that may arise
after surgical remedy of aural hematoma like
necrosis due to higher tension of sutures,
reoccurrence of the hematoma, secondary
bacterial infections and most common viz
cosmetic alteration. Tight sutures cause
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discomfort, pain, irritation, edema and necrosis,
and also cause the cosmetic alteration. There is
always a chance of recurrence or occurrence in
another pinna, when underlying cause or
predisposing factors are not corrected.

●

Conclusions

●

Aural hematoma is one of the frequent clinical
cases around the globe, which can lead to severe
damage to cosmetic ear of dogs. If the condition
of aural hematoma is left untreated, it may lead
to fibrosis and cauliflower like occurrence of the
ear. It is very important to treat all the underlying
and predisposing causes of aural hematoma by
proper clinical examination and diagnosis of the
condition. There are several methods for
correction of aural hematoma which are listed
above but inspite of having many easy and novel
techniques, surgical method is favored due to its
advantages, less cosmetic damage and rapid
healing of the wound.
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TIBIA AND FIBULA FRACTURE IN DOG
A CASE REPORT
S.P. Bhusal*
Abstract: A dog with clinical signs and symptoms of pain in the left hindlimb was brought to the Veterinary
Hospital and Livestock Service Expert Center (VHLSEC), Bharatpur. The history brings out that the dog
jumped from the roof of the owner’s house causing injury to the leg. Slight dislocation was felt in the tibial
portion of the bone on immediate examination of the affected part. Furthermore, the X-rays revealed that there
was a breakage in the tibia of the left hind leg. The case was handled by plastering and bandaging the
fractured limb using closed reduction technique. The prognosis of the animal was good following the initial
treatment of the wound and fracture reduction and retention.

Keywords: dog, fracture, reduction, tibia, X-rays

Introduction:
The tibia and fibula fractures are the most
encountered case in canines which is around 20%
of long bone fractures (Jain et al., 2016). The
common cause of tibia fracture is due to fall from
height or being stepped on (Raouf et al., 2019).
Apart from this, accidents due to vehicles and
injury caused by attack or hitting by other
animals and humans are major causes of fractures
in dogs respectively (Minar et al., 2013). In
addition, some disease conditions can cause
fractures of bones in dogs. There are numerous
methods of (including external and internal
fixation) treating fractured cases which majorly
depends on the severity of cases and age of the
animals as well. In the case of younger animals
the prognosis is better (Raouf et al., 2019). In
contrast, older animals have a low tendency to
heal the fracture once they break. The animal
with simple fracture requires only closed
reduction and external fixation while for the
complicated cases, open reduction with pinning
or platting or wiring is necessary (Li et al., 2019
& Minar et al., 2013). The complicated cases
require more care even after reduction for good
prognosis because they always have a chance of
secondary infection and definitely this could
bring further complication in the healing process.

Case history and observation:
A three years old male dog was brought to the
Veterinary Hospital and Livestock Service Expert
Center (VHLSEC), Bharatpur which is a
non-private diagnostic and treatment center for
animal cases. The dog owner came with the
history of jumping from the roof of his house and
the animal was not walking with one left hind
limb. On physical examination, crepitus, pain and
swelling of the hindlimb was felt at the level of
tibia and fibula bone, manifesting as the fracture
of left tibia. The case was further sent for
radiography to confirm the ongoing presumption.
The radiograph revealed fracture of the tibia and
fibula shaft.

Treatment:
The animal was sedated first using Xylazine @ 2
mg/kg b.wt. intramuscularly followed by
meloxicam 0.5 mg/kg b.wt. through the same
route. The animal was positioned in lateral
recumbency with the affected part positioned
outside. The tibial bone was approached gently
and closed reduction was made manually. After
reduction, the affected part hair was clipped and
boric acid was sprinkled over the clipped area. A
thick layer of cotton was placed over the
fractured site covering the upper joint with femur
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Fig 1: X-ray showing breakage of Tibia and
Fibula of the left hind leg of dog.
and lower joint with carpal. Plaster of Paris was
applied after dipping into the lukewarm water
until the bubble emergence ceased. The material
was placed with due precaution by not altering
the previously reduced structure and much
attention was paid to include both the upper and
lower joint of the tibia and fibula. The limb was
fixed with the body with the help of
commercially available bandages to minimize the
unwanted movements so as to achieve faster
healing. The post-operative care owner was
instructed to feed the dog a calcium rich diet with
good composition of vitamins and minerals and
also advised to restrict the movement as much as
possible.

Prognosis:

Fig 2: X – ray showing healed tibia and fibula
bone after plastering and bandaging.
1997, rigid fixation by external fixation or
internal fixation is a method of choice for
isolated tibial fracture especially in case of
mature cats or dogs. It is documented that the
traumatic events are mainly responsible for
fractures in dogs (Liburdoni et al., 2016). Motor
vehicle accidents, falling down from height,
stuck in doors, slipping down, and bitten by the
dogs were major reasons for bone injury
respectively (Li et al., 2019 & Minar et al.,
2013). In our study, the dog had jumped from the
roof of the house. Although there is high rate of
non-union of tibial fracture (25%) and the theory
regarding tibia suggest that there is limited
muscle attachment to the distal part of the tibia
and high cortical: cancellous bone ratio of the
distal third of the tibia as like in our case, result
slow rate of healing compared to the proximal
tibia (Glyde et al., 2006) our treatment showed
complete healing of fracture part without any
abnormality in radiograph after one and half
month of casting.

Accurate reduction of fractured bone with normal
anatomy by using proper fixation technique is
essential for good prognosis (Glyde & Avnett,
2006). Although the normal healing time is 4 to 5
weeks for young dogs, we allowed one and half
months to heal the fracture after the casting of
Plaster of Paris was done. The result was Conclusions:
appreciated with good healing of the fractured
Tibia/fibula fracture is second most encountered
part of the bone.
cases in dogs after femur (Balagopalan et al.,
Discussion:
1995, Glyde & Avnett, 2006, Liburodoni et al.,
Tibia is located superficially so that the chances 2016, Minar et al., 2013). Pointing the fracture is
of open fracture are common (Glyde & Avnett, the major thing in treatment. Care must be taken
2006). But in our study the fracture is closed and for evaluating location, type, involvement of the
the isolated tibia/fibula fracture is managed with joint, fragment direction and number and whether
closed reduction and application of plasters of open or closed. Restitution of the normal
Paris externally. Though mentioned by Zaal etal., anatomy of the fractured part is the major aim of
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treatment. So, accurate reduction of fractured
bone with normal anatomy by using proper
fixation technique is essential for good prognosis
(Diamond, 2015). The present case report
documents the successful management of
fracture in the tibia of the dog by using reduction
techniques and then applying plaster of Paris
externally.
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LEARN FROM THE PAST: THE ZOONOTIC
PERSPECTIVE OF SARS, MERS, AND COVID-19
S. Annisa 1*, H. Jawad2
Abstract: When COVID-19 was announced as a pandemic by the WHO, it got much everyone’s attention
including researchers. That is why veterinarians are also considering such pandemics, more so from the
zoonotic point of view to save both animals and humans. In the past, MERS and SARS outbreaks affected
humans and food animals as well. We are comparing the causative agent’s structure, mode of transmission
and effect on the community of SARS, MERS and COVID-1. By learning from previous outbreaks, some plans
and studies must be made and conducted to overcome this pandemic. This paper aims to present and compare
the animal reservoir of those three diseases by collecting information from various articles, journals and
books. With this information, there will be a better understanding of how the zoonotic aspect is important in a
disease outbreak. Moreover, better surveillance and vaccine development are expected to be obtained through
previous experiences.
Keywords: pandemic, COVID-19, MERS, one health, SARS, zoonosis

Introduction
On March 11th, 2020, COVID-19 was declared
as a pandemic and became a global health crisis.
This outbreak started from pneumonia patients
reported in Wuhan, China in late December
2019. At first, the causative agent was
unidentified. Later, Coronavirus study group of
the International Committee on Taxonomy of
Viruses initially named the virus as novel
Coronavirus (2019-nCoV), then it was renamed
as SARS Coronavirus 2 (SARS-CoV-2) and it
was identified as the causative agent of
COVID-19 (Gorbalenya et. al., 2020). Before
that, we also faced the outbreak of severe acute
respiratory syndrome (SARS) in China and the
outbreak of Middle East Respiratory Syndrome
(MERS) in Saudia Arabia. Those diseases were
caused by the same group of viruses Coronavirus. Alpha-CoV, beta-CoV, delta-CoV,
and gamma-CoV are the four genera in which
coronaviruses have been classified. Each of them
has its own host such as humans, swine, dog,
bird, and other animals.
To date, there are several human CoV. The
alpha-coronaviruses are named as HCoV-NL63
and HCoV-229E. The beta-coronaviruses are

named
as
HCoV-OC43,
HCoV-HKU1,
SARS-CoV or SARSCoV-1 that causes SARS,
MERS-CoV that is caused MERS and the latest
is SARS-CoV-2 as the cause of COVID 19. The
Human CoV-229E is transmitted to humans
through alpacas and it originates from bats while
Human CoV-OC43 is spread from rodents
through cattle then infecting humans (Corman et.
al., 2014).
The role of the animals in the coronavirus
outbreak (eventually a COVID-19 pandemic) is
proved by the emergence of three coronaviruses
with a zoonotic origin. In SARS-CoV-2 cases,
the virus adapts to humans and has higher
virulence that causes higher transmission of the
disease (Cavanagh, 2007; Pedersen, 2014). Thus,
the understanding of how zoonotic aspects can
affect the human disease outbreak is important
due to the unpredictability of the evolution of the
virus and how these family viruses can generate
strains with different biological properties. This
review article aims to present comprehensive
current literature of the three pathogenic CoV
that have already become epidemics and
pandemics by showing the structural differences
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and the zoonotic perspective, such as the animal
reservoirs and potential intermediate hosts or the
susceptible animals.

Methods
The data is collected from various online
articles, journals, and books. Each data about
SARS, MERS, and COVID-19 is presented and
compared to give perspective about the structural
difference and the zoonotic relation.
Structure of
Sars-Cov-2

Sars-Cov-1,

Mers-Cov,

and

SARS-CoV is a positive-strand RNA virus
covered with an envelope and composed of
about 30 kb nucleotides (Marra et. al., 2003).
The genome of SARS-CoV-2 also consists of
positive-strand RNA. The four primary structural
proteins of SARS-CoV-2 are spike protein (S),
an envelope protein (E), membrane protein (M)
and nucleocapsid protein (N) (Wu et. al., 2020).
The spike protein is a type I glycoprotein that
cover the surface of the virus and helps in
attachment to the host cell. Because of its ability
to bind with the host receptor, S protein is
important in the viral attachment. Like two other
viruses, MERS-CoV also has four primary
structural proteins that have already been
mentioned.
The SARS CoV receptor-binding domain (RBD)
will attach to the angiotensin-converting enzyme
2 (ACE2) as the receptor of SARS-CoV (Li et.
al., 2003; Li, Li, Farzan, & Harrison, 2005). Due
to its physiological function of blood pressure
and blood volume regulation, the ACE2 is
present in various organs such as the heart,
lungs, kidney, gastrointestinal tract, blood
vessels and some other organs (Anguiano, Riera,
Pascual, & Soler, 2017). Recently, it has been
found that human ACE2 contributes in the entry
process of SARS-CoV-2 into the cells (Letko,
Marzi, & Munster, 2020; Zhou et. al., 2020).
Similar to the SARS CoV, RBD of SARS-CoV-2
also binds with ACE2 in cells. Therefore, the
ACE2 is determined as the cell-surface receptor

for the causative agent of COVID-1 (Luan, Lu,
Jin, & Zhang, 2020). As explained above, the
ACE2 determines the infection rate of
SARS-CoV-2 and SARS-CoV into the cell. The
MERS-CoV however binds with dipeptidyl
peptidase 4 (DPP4) to enter the cells (Raj et. al.,
2013).

Zoonotic Perspective
1. The Natural Reservoir and Intermediate
Host
Like pets and livestock, wild animals are also
believed to be the natural reservoir and have an
important role in highly pathogenic virus
transmission such as Ebola, Coronavirus, Nipah
and other deadly viruses. Animal markets had
yielded the first clue in the SARS-CoV outbreak
of 2002–2003, and the seafood and wildlife
market in Wuhan, China is related to the initial
outbreak of SARS-CoV-2 which has become a
global crisis in recent days. It is presumed that
wild animals also had a vital involvement in the
emergence of SARS-CoV-2. However, the
species and the spread of the virus and the
species-crossing process remain unclear. With
higher than 70% similarity with beta-CoV in
genetic characteristics, SARS-CoV-2 is the latest
member of the other six coronaviruses that can
infect humans. The SARS-CoV-2 is presumed to
have come from bats. Yet, further confirmation
of the transmission process is needed whether it
is directly transmitted from bats or it is
transmitted via intermediate host (Jin et. al.,
2020). The reason behind why bats are believed
to be the origin of the virus is the result of
whole-genome identification of SARS-CoV-2. It
is shown that 96% of this virus is identical to a
bat coronavirus. Thus, bats are the strongest
candidate for becoming the natural host of the
SARS-CoV-2 (Zhou et. al., 2020).
According to Eric M, due to their comparable
biological
characters, SARS-CoV-2
and
SARS-CoV are two closely related groups.
Moreover, both animals have a zoonotic origin
that indicates their ability to infect inter-species.
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SARS-CoV-2 is evidently presumed to have
zoonotic origins. This hypothesis is supported by
the discovery of several viral sequences that are
related to SARS-CoV-2 in several animal species
such as Rhinolophus bats and Malayan pangolins
(Manis javanica) (Zhang, Wu, & Zhang, 2020;
Zhou et. al., 2020). Nevertheless, the coronavirus
of the bat Rhinolophus affinis can not bind well
to the human cellular receptor due to its
significant difference of the RBD of spike
protein in RaTG13 (Anderson, Rambaut, Lipkin,
Holmes, & Garry, 2020) whereas the Spike
protein of SARS-CoV2 can bind well to the
ACE2 of humans. Moreover, the other species
that have a human ACE2 homologue cell-surface
receptor can bind well with SARS-CoV-2 (Wu
et. al., 2020).
Some studies showed that the coronavirus was
found in Rhinolophus bats, in masked-palm
civets (Paguma larvata) and in raccoon dogs
(Nyctereutes procyonoides) was genetically
similar or related to SARS-CoV (Gouilh et. al.,
2018; Guan et. al., 2003). Thus, we can presume
that the virus that causes SARS also came from
one of the zoonotic species.
The Middle East Respiratory Syndrome (MERS)
was frequently transmitted from animal to
human. Due to its close-relation with
coronavirus from bats, it is believed that
MERS-CoV originated from bats; however there
is no conclusion that bats are the natural
reservoir of MERS-CoV. The first evidence that
proved the role of dromedary camels in MERS
transmission came from a serological study that
showed a specific antibody found in dromedary
camels. Some animals, such as alpaca, and
non-human primates are susceptible to
MERS-CoV.
To face the COVID-19 pandemic which is still
rapidly growing, WHO has advised people to
avoid any contact with wild animals, to process
animals’ products properly, and keep a distance
(6 feet distance) with anyone with or without
symptoms (Peeri et. al., 2020).

2. Animal Laboratory
According to Rowe’s research that had been
published in 2004, Macaca mulatta has limited
utility to become SARS-CoV animal model in
showing SARS pathogenesis and the evaluation
therapies. Because of high titer in the respiratory
tract of mice and findings in mice after
SARS-CoV inoculation, mice make a good
choice to be the animal model of vaccine,
antiviral and immunoprophylaxis researches.
The mice also can be the animal model of SARS
pathogenesis. Hamsters also can be the ideal
animal model because of the high titer in the
respiratory tract and other susceptible animals
can be ferrets, macaques and African green
monkeys. Squirrel monkey and moustached
tamarin are not susceptible to SARS-CoV
(Subbarao & Roberts, 2006). The macaques are
one of the MERS-CoV susceptible animals.
Therefore, the macaques can be a suitable model
for MERS-CoV pathogenesis and its vaccine
development. However, ferret, mice, hamster not
infected by MERS-CoV, dromedary camel and
alpaca can be the animal model because of its
susceptibility (Li et. al., 2005). Based on
Jianzhong Shi's research, ferrets and cats have
high susceptibility, whereas dogs have low
susceptibility. The swine, chicken, ducks and
other livestock animals are not susceptible (Shi
et. al., 2020).
Besides collecting data from some animal
samples (for example: swab method), Junwen
and his team did sequence analysis of RBM of
Spike protein from SARS-CoV-2 and
SARS-CoV, and its ability to bind to some
mammals' ACE2 receptors.
The specificity of between virus RBD and
cellular receptors determine the probable host of
the disease. This structure simulation, ACE2 and
RBD binding were conducted to predict the host
of COVID-19 (Luan et. al., 2020). The
mammalian name list was selected from wild
animals’ protection of Hubei Province and
Jiangxi Provinces and used in this simulation.
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Some of the mammals are bats, primates, dogs,
and cats. From 42 mammals in the list, the virus
RBD of SARS-CoV-2 and SARS-CoV could not
bind to cell receptors in only 12 species.
According to these data, finding the data from
samples and in vivo research is still important to
confirm the data.
The information about which animal is
susceptible or has the ACE2 that can bind to
SARS-CoV-2 is important to predict the
transmission and for further epidemiological
studies of COVID-19 or even predict the future
outbreak. From the data and research that have
been done, the animal-human transmission that
occurred in SARS and MERS cases were in
direct contact with the animals who had been
infected. These two viruses have the same
characteristic in animal-human transmission so
we have a strong reason to give more attention to
zoonotic transmission of COVID-19.

●
●
●

●

●

●

●

Conclusions
The SARS-CoV and SARS-CoV have the same
cellular receptors, but the MERS-CoV has a
different cellular receptor than that of SARS.
This difference leads to different susceptible
animals and also a different suitable animal
laboratory. By knowing and understanding the
structure and its zoonotic perspectives such as
the natural reservoirs, intermediate hosts and the
suitable animal model from these three similar
viruses, the surveillance of some susceptible
animals should be considered and further studies
must be conducted to develop the vaccine of the
COVID-19 which has become the global public
health concern.
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VikingsintheHimalayas 
DanielHjorthLund,IVSADenmark 
It is around noon on the 12th of October 2019,
myplanefromNewDelhiispreparingtolandin
Kathmandu international airport. I look out of
the crammed plane window and see what I
believedtobemountainsandvalleys.Grassclad
slopes with tiny, colourful houses making you
realise thesheerscaleandbeautyofthecountry
reaching for heaven. Thus began my trip with
myfellowvetstudentsvisitingIVSANepal. 

Vikings and IVSA Nepal. We were
recommendedtojourneyaroundtheThamelarea
with every other tourist in Kathmandu, to visit
the beautiful andsecludedGardenofDreamsin
ordertoforgetthetrafficanddensityofthecity,
anddoatouroftheNarayanhitiPalaceMuseum
to learn about the royal lineage of Nepal and
mourn those lost in the Royal Massacre. All
thesesmalltripscouldbedoneinlessthanaday,
which left plenty of time to get a feel of less
Travellingmorethan6000kmwarrantsstayinga
touristy Kathmandu. The following day we
few extra days so I, along with another Danish
walked, listened and smelt our way through
vet student, had around two days to explore
Kathmandu. Going whichever way, we felt like
Kathmandubeforejoiningupwiththerestofthe
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and explored every tiny nook andcranny,street
and courtyard discovering everything from the
pristine whites of Hindu sanctuaries to the reds
of the best chili momos I’ve had in my whole
life.Intheafternoon,alltheVikingsmetupand
waited for our Nepali colleagues. When they
arrived and we’d all been introduced we were
told of a surprise. To our amazement the
wonderful people, we hadjustmet,pulledouta
cake welcoming us to the country on behalf of
IVSA Nepal. What a way tobegreetedandthe
exchange was already off to great start with
everyone laughing, smiling and learning about
eachotherandourcountries. 
But alas, we could not stay, because a great
programme had been made on our behalf and
after a good nights’ rest we had to continue
onwards into the country. The next stop was
Pokhara and upon hearingitwasn’tfartherthan
200km,wethoughtittobeashorttrip.Wewere
dead wrong. The Prithvi highway, while
beautiful, is not the fastest highway we’d
travelled along, but the company of friends of
IVSA Nepal along with the Vikings made the
trip feel like a breeze and soon Pokhara wasin
sight. The explorationofPokharatookustothe
WorldPeacePagoda,standingasawhitebeacon
of hope overlooking Phewa lake and Pokhara
valley. We also visited both Devi’s falls
showcasingtheawesomepowerandeleganceof
flowing water and the Mahendra Bat-covered
limestone cave, wherein we got to climb into a
very different world from the one we left. Just
outside the cave we experienced cross-cultural
knowledge sharing first-hand when all of us,
Nepali and Vikings together, tried to find the
best solution to a wounded horse given the
circumstances. The last stop on our sightseeing
was the international mountain museum, which
provided the perfect background knowledge
beforemypersonalhighlightofthetrip… 
The mountains of Himalaya were next on our
trip and while they might look magnificent on
TV, no photo or video will ever be able to
properly convey the breath-taking beauty ofthe

giants. We left for the trek by public transport
and while the seating wasn’t exactly made for
the long femurs of Vikings, the bus trip itself
wasworthit.Thebusinessofpeopleenteringor
leaving the bus with everything from spears to
livestock,thescenicviewofthehillsandvalleys
alongwiththefearoftippingovertheedgeinto
the aforementioned valley, all attributed to one
of the most memorable bus rides of all of our
lives.ThegoalofourtrekwasPoonHill,butwe
startedoutinthemountainvillageofGhandruk.
AftertheusuallunchcomprisedofDalBhat,we
ready for the first leg of trip journeying to
Tadapan. After passing through the enchanting
rainforest and about to cross our first
‘Mountain-top’, wewereinformedthatwhatwe
were in fact walking through hills, not
mountains.Assomeonewho’sfromacountry,in
whichthetallesthilliscalledSkyMountainand
measures 147m above sea level, describing
everything less than 5000m as a hill seemed
far-fetched. Duetothethickcoverofcloudswe
trekkedthewaytoTadapanibelievingourselves
to have climbed the mountains of Himalaya. It
wasn’t until after midnight that we gotourfirst
look at the jaw-dropping magnitude of the
eternal giants. Whenweawokenextmorningto
view the early rays of sunshine catching in the
snow-coveredtips,onlyonethingcoulddescribe
it: Breath-taking! It’s a view that none of the
Vikings will ever forget. Moving onwards we
journeyed towards Ghorepani, the village in
which we would be staying the night before
trekkingtoPoonHill.Whilegettingupmultiple
hoursbeforesunrisetotrekincompletedarkness
is never fun, it proved tobewellworthitwhen
we arrived at the Poon Hill observation point
shortlybeforefirstlight.Whilethemountainous
viewofTadapaniwillalwaysbedearesttome,it
can’tquitecomparetothemagnitudeoftheview
from Poon Hill. Every spot on the horizon was
covered by mountain ranges or lone peaks – A
truly awe-inspiring view. After the sunrise trip,
we trekked downfromPoonHillandbeganour
way back toPokhara.Ifthetriphadendedafter
AnnapurnaConservationArea,Iwouldstillhave


109

IVSAMIRRORV 
had a great trip, but IVSA Nepal had more in one-horned rhino. We spotted crocs, deer, wild
boars and a p
 lethora of beautiful birds, but just
storeforus. 
as we hadgivenupandwereonourwayoutof
We left the Himalayan highlandsandjourneyed
the park, we spotted it: Rhinoceros Unicornis.
our way towards SauharaandChitwanNational
Such an amazinganimalandwhatawaytoend
Park. After the previous bus-journey on the
ourvisittoChitwan.Whoneedstigersanyway? 
Nepalihighwayweknewwhatwasinstore,but
the trip wasmemorable,nonetheless. Thehotel With that the onlythingremainingwasourride
felt like a little family, which made for a great back to Kathmandu and a wonderful trip was
stay. We were joined by multiple vet students coming to an end. Thank you IVSA Nepal and
fromtheareahelpinguslearnabouttheirschool all the Nepali friends for planning the trip and
and why they had decided to study veterinary showing us the beautiful country. It wouldn’t
medicine. The vet students joined us when we have been the same without those you. Just as
visitedtheculturalcentretohearaboutthestory we were about to part ways with our Nepali
oftheregionandtoexperiencetraditionaldances friends, they had one final surprise in store: A
in colourful clothing. We also took a short trip framed group picture from Poon Hill saying
fromthecitytovisitanationalelephantbreeding “Lots of love from IVSA Nepal”, which made
centre, which proved enlightening on how merealisethefollowing:  
elephants have previously been used and how
Nepalisamagnificentcountry,butIVSANepal
they ideally should be used going forward.The
makesitmagical. 
final agenda point of Sauhara was Chitwan
National Park, in which the best-case scenario Nomatterwhereyouare,IVSAwillbethere. 
was to see both tigers and the Nepal’s famous
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Events and Activities
IVSA NEPAL

Online exchange with IVSA Mumbai and IVSA Selangor


IVSA Exchange with IVSA Denmark
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Webinar on encompassing affairs relating to different fields

Organized by IVSA Nepal with 14 other member organizations across Asia
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IVSA Rampur

Animal health camp

Rabies week 2019 radio talk show
(Synergy FM 91.6)

Rabies week 2019 street drama

World antibiotic awareness week
2019 poster art competition

Rabies week 2019 school
awareness program
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Mastitis checkup program


Free faecal examination
antihelminthic distribution and
awareness

Webinar on “Overview on OIE
International Standards”

Panel discussion on African
Swine Fever


Webinar on food safety


Winners of Poster Competition

Crossword Competition
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IVSA Paklihawa

Caponization Training on National Poultry Day

Pandemic Psychology: A talk show

Identification, Tagging and
Farm Record Keeping at IAAS
Farm Animals

Access~Educon Agrovet Exhibition 2076
121

Celebration of Rabies Week 2020
through National Conference, Live Mass
Vaccination & Social media awareness

IAAS Collective Campaign for Rabies
Awareness and Vaccination

Free Medicine Distribution Program

An hour on Lumpy Skin Disease 
Live Interview on “OIE International

~ Panel Discussion

Standards in the context of Nepal.”
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IVSA HICAST

Welcoming IVSA Madrid at TIA.

Interaction program with IVSA Barcelona at HICAST Seminar Hall,
Kalanki and visit to HICAST farm, Kritipur
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IVSA HICAST advocating for Animal Welfare 


IVSA HICAST organized the talk
program on "Increasing Threat
of Dengue in Nepal: What Can
We Do for Prevention?" at
HICAST Seminar hall on 14th
September. 

Presenter: Dr. Surendra Karki,
PHD (Epidemiology)
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IVSA NPI

IVSA NPI had celebrated the Rabies Week 2019 with the theme of
"Vaccinate to Eliminate " by doing above different programmes
125

Some glimpses of the free animal
health Camp-2020 organized by
IVSA NPI


Public Awareness on Meat Hygiene
& Associated Health Hazards
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International Veterinary Students' Association Nepal (IVSA Nepal) is a National
branch of a global organization, International Veterinary Students' Association
(IVSA), established in 1953. The organization was solely established for benefiting
the animals and people of the world by harnessing the potential and dedication of
veterinary students to promote the international application of veterinary skills,
education and knowledge. IVSA Nepal as being the National member organization
of the global committee works for the same purpose and was established in 2013.
During the course of its growth this organization worked in several dimensions
regarding Veterinary education, Veterinary Profession and issues related to health of
animals and people. The organization with its devouring success efficiently
established itself as a potent group of skillful and enthusiastic veterinary students
and reached to the culmination of eminence for its creative and productive works. In
2016 IVSA Nepal was acknowledged as the National member organization of IVSA
Global committee with four local chapters working under the guideline of National
executive committee. This expansion led the organization to the next level
increasing its areas of activism as well as its efficiency by establishing a strong
nexus in between the veterinary students of different institutes running the
veterinary program in Nepal. Currently, this organization focus on eclectic programs
regarding Animal welfare and is involved in different work areas that comprises
Specific programs for promoting veterinary education in Nepal . It has regularly
been an important hand for conducting different programs responsible for raising
knowledge as well as awareness at both student and farmers level.

Winner of IVSA top  
MO Competition 2020
NATIONAL MO

LOCAL CHAPTERS

