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Five male mature dogs with normal sex organs and normal pre-study semen evaluation received
intratesticular injections of a sterile solution of balanced zinc gluconate. Semen without sperm could be
collected on days 26, 30, 35 and 51 from 4 dogs. The dogs achieved penile erection but no ejaculation before
these days. There were no significant adverse effects and no change in the dog behavior during the time that
they were observed. Histopathological findings documented virtually complete fibrosis of seminiferous tu-
bules and Leydig cells on days 60 and 75. This preliminary study concludes that balanced zinc gluconate
may be used to sterilize dogs.
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Thailand is a rabies endemic country where
stray and community dogs are the main vectors. There
has been a reduction in the incidence of human rabies
during the past decade, largely by the provision of
expensive but now readily available post-exposure
treatment of animal bite victims. However, the disease
remains rampant among the large population of stray
dogs. Cultural barriers prevent large scale culling of
dogs as has been done in neighboring Malaysia to
facilitate sustainable vaccination of at least 70 percent
of the dog population as is required for canine rabies
elimination. Thus, there is a need for other humane
methods that might reduce the dog population. Steri-
lization of male dogs has traditionally been carried
out by surgical castration. This is a relatively simple
procedure which, however, requires anesthesia and
a veterinary surgeon or experienced technician. Re-
search to develop chemical and hormonal alternatives
that can be implemented by para-professional staff
have a long and complicated history(1-6). They may be

of value in regions where cultural and religious beliefs
prevent canine population control by culling, and
where skilled veterinary surgeons are not readily
available. Hormonal methods, usually using proges-
terone derivatives, are expensive and can cause pyo-
metra following long term use. They may still be useful
in selected locations(7). Efforts to find chemicals that
sclerose testis started with American pig farmers
where the objective was to reduce the bad taste that
develops in adult boar meat due to androgen action(8).
Silver nitrate, formalin, 95% ethanol and quinacrine
have all been tried(1-5). They can be injected by farmers,
do scar the testis but will not usually stop testosterone
production and the bad smell and taste of boar meat(8).
Zinc tannate will destroy seminiferous tubules and, at
a higher dose levels, also Leydig cells. However, it
was found to be neurotoxic in pigs(2). Indian veteri-
narians have experimented with testicular injection of
zinc compounds. However, one experimental applica-
tion resulted in necrosis and infection that required
surgical intervention. The project was abandoned
(personal communication Dr. S Abdul Rahman, Ban-
galore). Neutralized Zinc appeared more promising
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than other products previously tried and the authors
decided to experiment with the latter in an effort to
develop a humane and inexpensive method for stray
dog population control. The objective was to develop
a method that can be applied by trained para-profes-
sionals in a sustainable manner.

Material and Method
Five healthy adult mixed breed dogs aged 1

to 5 years with a body weight of 11 to 16 Kg (mean
13.2 Kg) were selected. Ejaculation was induced in
the dogs by manual masturbation and all were shown
to have motile sperm in adequate amounts prior to
inclusion in the study. They were restrained without
sedating and each testis was injected with our sterile
solution of balanced zinc gluconate with a concen-
tration of 13.1 mg/mL. It was injected at 0.8-1.0 mL
using a tuberculin syringe and 28 gauge, � inch needle.
The dosage was in accordance with the testicular
width (Table 1). Testes were measured before and after
injection for 60 days. The body temperature, general
appearance and food as well as water intake were
recorded for each dog daily for 60 days. Efforts were
made to obtain semen on days 21-59. One testis was
surgically removed on day 60 and the other on day 75.
They were then examined by a pathologist at King
Chulalongkorn University Hospital. Dogs were kept
for 90 days after the injection and then returned to the
municipal dog pound. The study was approved by
the ethics committee of the Thai Red Cross Society.

Results
Testis: The dogs did not appear to have

much discomfort with the injection itself but testes
were inflamed and edematous for 7 days. Some dis-
comfort on manipulating the testis was present on
days 1-11 in 3/5 dogs. Two dogs appeared to not have
any pain or discomfort. The size of each testis was the
largest on days 2-5 after injection. It gradually reduced
to normal size within 3-6 weeks. Decreasing of testi-
cular size was then continuous, reaching approximately
75% of the original size by the time the authors carried
out the orchidectomies on days 60 and 75.

Behavior: There was no significant change
in the behavior of any of the five dogs.

Adverse effects: Edema and swelling of the
scrotum were the only significant adverse effects
noted. One dog had a small superficial ulceration at
one injection site which healed within one week.
Body temperatures remained normal during the study
(Table 2).

Collection of semen: Efforts were made to
obtain semen on days 21-59 but were usually not
successful. The animals were either not able to achieve
an erection, unable to ejaculate or the ejaculate did
not contain any sperm (Table 3).

Pathology: See Table 4 for histological find-
ings. They documented virtually complete scarring of
seminiferous tubules and Leydig cells.

Discussion
The authors’ preliminary experiment indicated

that the zinc compound (balanced zinc gluconate) was

Table 1. Testicular width and dose

Testicular Width (mm) Zinc dose Administered (mL)

10-12 0.2
13-15 0.3
16-18 0.5
19-21 0.7
22-24 0.8
25-27 1.0

Table 2. Rectal temperatures (Normal canine temperature
range 100.5-102.5�F)

Dog Temperature (�F)
 No. D0 D1-7 D8-60 Remarks

  3 101.4 101.0-101.8 100.2-102.2 D48 = 103.0
  4 101.2 101.4-102.4 100.2-102.0         -
  5 101.2 101.0-101.6 100.0-102.0 D28 = 104.4
  6   ND        ND        ND         -
10 102.0 101.0-102.2 100.4-102.8 D20 = 104.8

D21 = 104.6

Table 3. Collection of semen after injection

Dog Collection of semen
 No.          Day*                 Result

  3 23, 27 Erection, ejaculate, sperm +2
and 1-3% movement

28, 29, 34, 36, 38-40 Erection, no ejaculate
30, 33, 35, 37, 41, 57 Erection, ejaculate, no sperm

  4 24-41, 55 Erection, no ejaculate
35, 39 Erection, ejaculate, no sperm

  5 27-28, 33-43 Erection, no ejaculate
26, 29, 30 Erection, ejaculate, no sperm

  6 Not done Not done
10 21-37 Erection, no ejaculate

51 Erection, ejaculate, no sperm

* The dogs did not develop erections during days 21-59,
except where noted
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well tolerated by the animals and that it resulted in
virtually complete destruction of sperm and androgen
production by testicular structures (seminiferous
tubules and Leydig cells). There were no significant
adverse effects and no change in the dog behavior
during the time that they were observed. The authors
conclude that this method may be a useful arm in an
overall stray dog population reduction effort. It will,
however, only be effective in rabies control if it is
accompanied by sustainable vaccination of at least
70 percent of the entire dog population. Surgical
sterilization and/or hormonal estrus reduction in
female dogs must also be implemented for one active
and fertile male dog is able to fertilize females in the
entire neighborhood.
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การทำหมันถาวรในสุนัขโดยการฉีดสารละลาย Zinc เข้าในลูกอัณฑะ

วีระ  เทพสุเมธานนท,์ เฮนรี  ไวล์ด, ธีระวัฒน์  เหมะจุฑา

สุนัขเพศผู้จำนวน 5 ตัวที่อยู่ในวัยเจริญพันธุ์ มีอวัยวะสืบพันธุ์ปกติและได้รับการตรวจสอบความเป็นปกติ

และคุณภาพของนำ้เช้ือและตัวอสุจิ ซ่ึงได้รับสารละลาย Zinc gluconate โดยการฉดีเข้าในลูกอัณฑะ พบว่าน้ำเช้ือท่ีได้

จากสุนัข 4 ตัวตรวจไม่พบตัวอสุจิตั้งแต่วันที่ 26, 30, 35 และ 51 ตามลำดับ (สุนัขตัวที่ 5 ไม่สามารถรีดน้ำเชื้อได้

ตลอดการทดลอง) โดยกอ่นหนา้วันดังกล่าวมีการแขง็ตัวของอวยัวะเพศแตไ่ม่มีการหลัง่ ไม่มีผลข้างเคยีงทีเ่ป็นอันตราย

และการเปลี่ยนแปลงทางพฤติกรรมในสุนัขระหว่างการทดลอง ผลทางพยาธิวิทยาระดับเนื้อเยื่อพบว่า seminiferous

tubules and Leydig cells ถูกทำลายอย่างสมบูรณ์ในวันท่ี 60 และ 75 การศึกษาเบ้ืองต้นน้ีสรุปได้ว่า Zinc gluconate

สามารถใช้ในการทำหมันสุนัขเพศผู้ได้


