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Various methods of sterilization in dogs such as relocation, deterrence, surgical
interventions etc. are used to control stray dog population. Chemical sterilization
is gaining popularity nowadays over other methods because of its economics, easy
to perform and least complications. Thus, the present study was designed to
explore the contraceptive effect of intra-testicular injection of zinc gluconate
neutralized with arginine and chlorhexidine gluconate in twenty-four sexually
mature male mongrel dogs by measuring the difference in blood testosterone level
in male dogs. Three experimental groups (each group having six dogs) viz Group
I, Group II and Group III were treated zinc gluconate neutralized with arginine,
5% chlorhexidine gluconate and 4% chlorhexidine gluconate, respectively and
group IV having six dogs were kept as control. Blood testosterone level via
ELISA were measured at day 0, 7, 15 and 30. Blood testosterone level of all
experimental groups was not significantly changed.

Introduction
Canine overpopulation and stray dogs
represent
a
worldwide
problem,
compromising public health and animal
welfare. This problem has a negative
influence on environmental hygiene and
zoonoses. This is of particular importance in
the
developing
countries,
where
implementation of population control
strategies may conflict with local cultural

perspectives. The canine population control is
a necessary preventive public health action
that has to be constantly performed at the
municipality level as a complementary
measure for canine zoonoses control,
speciﬁcally with respect to rabies (13).
Contraception serves to reduce the size of
animal population. Furthermore, it is carried
out because of medical indications as well as
behavioral problems. The most frequently
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mentioned undesirable male behaviors are
aggression towards other animals or people,
roaming, ﬁghting with other males,
inappropriate sexual behavior (mounting of
other animals or people) (5, 6).

male dogs, the present study was designed
with the objective, to study the effect of zinc
gluconate and chlorhexidine gluconate on
blood testosterone concentration in male
dogs.

Nowadays in large scale sterilization
campaigns for controlling dog population the
chemical sterilization is gaining more
popularity as an alternative to surgical
sterilization. An ideal non-surgical sterilizing
agent would be one which arrests
androgenesis and spermatogenesis (12),
besides safety, efficacy, economy, permanent
and predictable effects on behavior and
health. The chemical contraception is based
on bilateral intra-testicular injections of
chemical preparations, ultimately leading to
pathological changes in the gonads and
infertility or sterility. This method of
sterilization is simple and inexpensive in
comparison to surgical procedure and can be
used in areas with large numbers of stray
animals (4). Different chemical compounds,
such as saline solutions, formalin, zinc
gluconate, chlorhexidine gluconate and
calcium chloride are being investigated.

Materials and Methods

An intratesticular injection containing 0.2 M
zinc gluconate neutralized to pH 7.0 with 0.2
M arginine (13.1 mg zinc/ml), has been used
for sterilizing male dogs. This type of
sterilization
is
based
on
bilateral
intratesticular
injections
of
chemical
compound, resulting into pathological
changes in the gonads and infertility. A
predetermined amount of zinc solution is
injected into each testis of puppies of 3 to 10
months of age ultimately leading to induction
of almost complete fibrosis of the
seminiferous tubules and Leydig cells within
two to three months post injection (1, 3, 9).

Intratesticular injection

Keeping in view the above preliminary
finding suggesting the permanent sterilizing
effect of zinc gluconate and chlorhexidine in

In G-I animals 2ml of zinc gluconate
neutralized with arginine was injected into
each testicle, in G-II and G-III 2ml of 5%

Animals experimentation
The present study was conducted in twentyfour apparently healthy mongrel stray male
dogs with intact and developed testicles. All
the dogs were free of any anatomic or
reproductive disorders. All the dogs were
housed individually in separate kennels at
TVCC, College of Veterinary Science and
AH, Jabalpur, M.P., India and were fed a
balanced diet along with the ad-libitum clean
drinking water. Animal experimentation was
in alignment with Ethical Committee of
aforesaid college.
The dogs were randomized into four groups
of six dogs each as G-I, G-II, G-III and G-IV
(control) and the study was designed as
mentioned in table 1.

All the animals were sedated using atropine
sulphate (0.025mg/kg b. wt. Kaptrop, Iskon
Remedies) and xylazine (1mg/kg b.wt.
Xylaxin, Indian Immunologicals Limited) for
the administration of intratesticular injection.
The animals were off-feed 6-12 hrs before the
injection of atropine and xylazine. Once
sedated the dogs were restrained in supine
position and the testicular region was cleaned
using antiseptic solution (10% Povidone
iodine solution Unidine, Unichem laboratories
limited).
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chlorhexidine
gluconate
and
4%
chlorhexidine gluconate respectively was
injected into each testicle using a 26 gauge
needle with sterile syringe with a 0.45x13 mm
of needle, into the center of the testicle via
dorso-cranial portion of testicle, parallel to the
longitudinal axis and the G-IV animals were
kept as control and no treatment was given to
them (A larger gauge needle should not be
used because it may lead to the leakage of the
drug and the handling of the testes should be
held firmly).

10770; Sinogeneclon biotech Co., Ltd,
Hangzhou, China). The detection range and
the sensitivity of the assay was 0.1 ng/ml to
20 ng/ml and 0.05 ng/ml respectively.
Statistical analysis
The quantitative data were analyzed by oneway ANOVA for testosterone concentration
to compare the mean value between the days
and within the different groups using SPSS 24
software. Results were described as the mean
± S.E (8).

Serum testosterone estimation
Results and Discussion
Approximately 3-5 ml of blood sample was
collected from saphenous vein of each dog of
all the groups into vacuum tubes with clot
activator on day 0 before treatment and on
day 7, 15and 30 after the intratesticular
injection. The tubes were then centrifuged at
3000 rpm for 10 minutes. The serum samples
were isolated in eppendroff tubes of 0.5 ml
and stored at -20°C in deep freeze until the
hormone analysis.
Testosterone concentration in serum samples
was measured using a commercial ELISA kit
(Testosterone ELISA kit; Cat. No.: SG-

The blood samples were collected on day 0, 7,
15 and 30 and serum was isolated and assayed
for the testosterone concentration using
ELISA technique.
Statistical analysis was done with the help of
IBM SPSS-24 software, using one-way
ANOVA with descriptive statistics (P≤0.05)
and Duncan post hoc multiple range test. No
significant difference was recorded in serum
testosterone among the four groups (Table 2
and Fig. 1).

Table.1 Treatment schedule for chemical castration in male dogs
Group
I

Animals
(n)
6

II

6

III

6

IV

6

Treatment

Dose

Intra-testicular
injection
of
zinc
gluconate neutralized
with arginine
Intratesticular injection
of
chlorhexidine
gluconate
Intratesticular injection
of
chlorhexidine
gluconate
No treatment
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Parameter

2ml (10 mg/ml) of
zinc
gluconate Blood testosterone
neutralized with concentration on day
arginine
0, 7,15 & 30.
2ml
of
5%
chlorhexidine
gluconate
2ml
of
4%
chlorhexidine
gluconate
Healthy dogs will
be kept as control
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Table.2 Mean testosterone concentration (ng/ml) before and after treatment in dogs
Group
Group I
Group II
Group III
Group IV

Mean testosterone concentration (ng/ml)
Day 0
Day 7
Day 15
Day 30
5.21±0.18
5.22±0.90
5.87±0.92
3.88±0.58
4.77±0.66
6.24±0.81
4.96±0.40
4.62±0.64
5.84±0.67
4.65±0.29
4.02±0.72
4.53±0.61
5.25±0.21
5.45±0.28
5.34±0.38
5.51±0.32
Fig.1 Administration of intratesticular chemical

The global dog population is estimated to be
around 700 million (3). Overpopulation of
stray and feral dogs is an universal problem
and raises public health concerns related to
the increased risk of zoonotic diseases and
compromise of the environmental health that
may foster the permanence of diseases in
other species or the degradation of
ecosystems (1) as well as to the social and
urban problems associated with animalhuman conflicts.
To overcome the burning problem of canine
overpopulation contraception may be the
possible solution which in turn can be
achieved by confinement or surgical or
chemical methods. Various chemical methods
are now in vogue, and it is not always
realized, even by veterinary surgeons, that the
way these chemicals work is not fully
understood, and that for this reason alone they
are inherently dangerous. All methods are

associated with some danger but whereas in
the case of confinement or surgery the
dangers are most likely to be immediate,
adverse results from the use of chemical
contraceptives may not appear for many
years.
In present study, diminution in testosterone
level was also observed on day 30 in
comparison to day 0 in treatment groups.
However, the difference was statistically nonsignificant, which may be attributed to
sterility by blocking sperm transport from the
testes to the epididymides without affecting
testosterone production. A non-significant
decrease in the testosterone levels was also
recorded in treated groups with zinc gluconate
(2, 7, 10) in consonance with the present
study. The seminiferous tubules of testes and
lumen contained sperm while epididymis
contained no sperm indicating inhibition of
sperm transport from the testes to the
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epididymides which may be the reason for the
non- significant difference in the testosterone
concentration
(2).
However,
41-52%
reduction in testosterone level in zinc
gluconate injected dog in comparison to
control dogs has also been documented (12).
Vannucchi et al. (2015) concluded that
injection of Zinc gluconate effectively
reduces testosterone levels achieving sterility
while maintaining normal body function (11).
Hence, an additional study is further
suggested by involving a large animal number
and for longer observation period in order to
replace surgical castration with chemical
castration.
In conclusion the non-significant diminutive
changes in serum testosterone level were
observed 30 days post administration of
intratesticular injection of zinc gluconate
neutralized with arginine, 5% Chlorhexidine
gluconate and 4% chlorhexidine gluconate.
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