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ABSTRACT 
 

The study evaluated the comparative effects of one and two clamp 
Burdizzo castration techniques on body weight, scrotal circumference, 
semen characteristics, serum testosterone, and testicular histology in 
Red Sokoto bucks. Eleven bucks were randomly assigned into three 
groups: one clamp (n=4), clamp (n=4), and control (n=3). Parameters 
were assessed weekly for four weeks. Both castration methods caused 
marked reductions in testosterone levels, semen quality, and sperm 
production, with complete azoospermia achieved earlier in the two-
clamp group (week 3) compared to the one clamp group (week 4). 
Histopathology revealed severe degeneration of seminiferous tubules 
and coagulative necrosis, more pronounced in the two-clamp group. 
These findings demonstrate that while both techniques are effective 
for bloodless castration, the two-clamp method induces faster and 
more severe testicular degeneration. This has practical implications 
for reproductive control and herd management in goat production 
systems. 
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INTRODUCTION 
 
Small ruminant production plays a critical role in food 
security, income generation, and rural livelihoods in many 
developing countries, including Nigeria. Among 
indigenous breeds, the Red Sokoto goat is particularly 
valued for its adaptability, high-quality skin, and meat 
production potential. Efficient reproductive management 
is essential for optimizing productivity in these systems, 
and castration remains one of the most widely used 
management practices in male livestock. 

Castration is defined as the removal or functional 
inactivation of the testes, resulting in suppression of 
spermatogenesis and testosterone production. The 
procedure is commonly performed to control breeding, 
reduce aggressive behavior, and improve carcass quality. 
Various techniques are available, including surgical 
castration and non-surgical methods such as elastration 
and Burdizzo castration. The Burdizzo method, which 
involves crushing the spermatic cord without incision, is 
particularly favored in field conditions due to its simplicity 
and reduced risk of hemorrhage and infection. 
Despite these disadvantages, increasing attention has 
been directed toward the welfare implications of 
castration procedures. Recent studies have 
demonstrated that even bloodless techniques such as 
Burdizzo castration can induce significant pain, stress 
responses, and behavioural changes in livestock 
(Robertson et al., 1994). Observable indicators such as 
reduced feed intake, altered posture, and decreased 
activity have been widely reported as markers of pain in 
small ruminants following routine husbandry procedures 
(Kongara et al., 2023; Vinicius et al., 2022). 
Consequently, modern livestock management practices 
emphasize the incorporation of analgesic strategies to 
mitigate pain and improve animal welfare outcomes. 

The physiological effects of castration are primarily 
mediated through disruption of testicular blood supply, 
leading to ischemia, hypoxia, and progressive 
degeneration of testicular tissue. The testes consist of 
seminiferous tubules responsible for spermatogenesis, 
supported by Sertoli cells, while Leydig cells located in 
the interstitial tissue are responsible for testosterone 
production. Compromise of these structures results in 
impaired sperm production, reduced sperm quality, and 
decreased circulating testosterone levels. Recent studies 
have further demonstrated that vascular occlusion leads 
to alterations in testicular hemodynamics and triggers 
molecular pathways associated with cellular degeneration 
and apoptosis (Akhigbe et al., 2024). 

In addition to structural damage, castration has 
profound effects on semen characteristics, including 
reductions in semen volume, motility, concentration and 
increased morphological abnormalities of spermatozoa. 
These changes reflect the progressive disruption of 
spermatogenesis and epididymal function following 
testicular degeneration. Recent research has shown that 
oxidative  stress  and  hypoxia  resulting   from   vascular  
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compromise contribute significantly to sperm defects and 
reduced fertility potential in male animals (Maxim et al., 
2021).Although the Burdizzo method is widely used, 
variations in technique particularly the number of clamps 
applied to the spermatic cord may influence the extent 
and rate of testicular degeneration. The two clamp 
method is hypothesized to cause more complete vascular 
occlusion compared to the one clamp method, potentially 
leading to faster onset of reproductive failure. However, 
there is limited recent comparative data evaluating the 
physiological, reproductive and histopthological outcomes 
of these techniques, especially in indigenous goat breeds 
such as the Red Sokoto. Therefore, this study was 
designed to comparatively evaluate the effects of one 
and two clamp Burdizzo castration technique on body 
weight, scrotal circumference, semen characteristics, 
semen testosterone levels, and testicular histopathology 
in Red Sokoto bucks. The findings of this study will 
contribute to improving castration practices by balancing 
effectiveness with animal welfare considerations in small 
ruminant production systems. 
 
MATERIALS AND METHODS 
 
The research was carried out in the department of 
Veterinary Surgery and Theriogenology, College of 
Veterinary Medicine (COLVET), Federal University of 
Agriculture, Abeokuta (FUNAAB), Ogun State, South 
West, Nigeria. The protocol for this study was in 
accordance with COLVET ethical guidelines on the use of 
experimental animals for experiments. (As at the time the 
research was conducted in 2016, the college did not have 
ethical committee and instead relied on departmental 
boards to approve research before it commenced.) 
 
Experimental Animals 
 
A total of 11 apparently healthy, sexually matured Red 
Sokoto Bucks aged 1-2 years old, obtained from the open 
Kuto market were used for this study. They were 
acclimatized, screened for endo- and ectoparasites, and 
administered prophylaxis antibiotics for two weeks before 
the commencement of the work.  They were fed with 
concentrates and dried grass once daily and given water 
(ad libitum). The scrotum and testes were palpated to 
ascertain the suitability of each goat for the study. Bucks 
were allocated randomly into three groups. Group 1, 
control group (n=3); group 2, one clamp burdizzo group 
(n=4), and group 3, two clamps burdizzo group (n=4). 
The sample size was limited due to logistical and 
financial constraints; however, it was sufficient to 
demonstrate observable differences between treatment 
groups. 
 
Burdizzo Application 
 
The goats were properly restrained, then  the  hind  limbs  
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were raised thereby exposing and isolating the scrotum 
for burdizzo castrator application. The burdizzo was 
applied once on each spermatic cord close to the testes, 
above the epididymal head in one clamp burdizzo group, 
while it was applied over two areas of each spermatic 
cord, (one close to the testis above the epididymal head 
and the other in the mid region of the spermatic cord) in 
two clamps burdizzo group. For both groups, the 
clamping was sustained for 30 seconds before burdizzo 
was released. The control group was left intact. Animals 
were monitored closely for pain and distress following the 
procedure. Although, no analgesics were administered, 
clinical signs such as recumbency and anorexia were 
recorded and interpreted as indicators of procedural 
discomfort. Future studies should incorporate analgesic 
protocols to improve animal welfare. 
 
Weight 
 
Prior to burdizzo application, the weight of the animals 
were taken with a weighing scale in kg. This was 
repeated weekly until azoospermia was observed. 
 
Scrotal Circumference 
 
Prior to the application of the burdizzo castrator, the 
scrotal circumference of the bucks were measured with a 
tape rule in centimeters. This was repeated once weekly 
in the bucks to check for testicular changes in size. 
 
Semen Collection and Evaluation 
 
Semen samples were collected from all bucks using an 
electro-ejaculator at the beginning of the study before 
burdizzo application to evaluate the semen volume, 
colour, concentration, motility, livability and morphology 
of the sperm cells. This was repeated every week until 
azoospermia was observed. The prepuce of the goats 
were neatly clipped and swabbed with methylated spirit 
before semen collection. The probe of the electro-
ejaculator was lubricated with petroleum jelly and 
inserted into the rectum of the goats. The animals were 
stimulated by electrical current released from the 
rheostat, connected to the probe. Semen evaluation was 
conducted using standard procedures as described in 
reproductive physiology literature (Senger, 2020) for 
ejaculate volume, semen colour, progressive motility, 
spermatozoa concentration, spermatozoa percentage 
livability and spermatozoa morphological abnormalities. 
 
Semen Volume 
 
Semen samples were collected into calibrated collection 
tubes to determine the semen volume in mls. 
 
Semen Colour 
 
Semen   colour   was   determined    visually    and   were  
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classified into creamy, milky and watery according to 
Kanchan &Matharoo, 2026. 
 
 
Sperm Motility 
 
Immediately after semen collection, a drop of semen was 
placed on a pre-warmed glass slide with a drop of 2.9% 
Sodium citrate buffer. A cover slip was then placed on the 
slide. The slide was viewed under the microscope at x 40 
magnification to check for progressive motility. This was 
scored according to Chenoweth, 2002. 70% Very Good 
(VG), 50 - 69% Good (G), 30 - 49% Fair (F), 30% Poor 
(P). 
 
 
Spermatozoa Concentration 
 
Neubaeurhaemocytometer was used to determine sperm 
concentration. A drop of semen was placed in a sample 
bottle, then nine drops of formol saline was added to 
make a 1:10 dilution to de-activate the sperm cells.  A 
warm glass slide was placed on the haemocytometer, it 
was then charged with the semen and formol saline 
mixture. The Neubaeurhaemocytometer was mounted on 
a light microscope and focused at x40 magnification. 
Sperm heads in five large squares guided by three grid 
lines were counted according to Chenoweth 2016. 
 
 
Spermatozoa livability 
 
A drop of semen was placed at the tip of a pre-warmed 
glass slide, a drop of Eosin/Nigrosin stain was placed 
beside it and then they were mixed together with a glass 
slide. The glass slide used to mix was then used to make 
a smear on another glass slide and then the smear was 
left to air dry. It was viewed under the microscope at x100 
magnification using oil immersion. The intact cell 
membranes that resisted the stain were counted. 
(Chenoweth 2016). 
 
 
Semen pH 
 
Semen pH was determined by inserting a pH meter into 
the collected semen and read. 
 
Spermatozoa Morphological Abnormalties 
 
A drop of semen was placed at the tip of a prewarmed 
glass slide, a drop of Eosin/Nigrosin stain was placed 
beside it and then they were mixed together with a glass 
slide. The glass slide used to mix was then used to make 
a smear on another glass slide and then the smear was 
left to air dry. It was viewed under the microscope at x100 
magnification using oil immersion. One hundred cells 
were counted in each slide and classified into normal and  
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abnormal (Chenoweth 2016). 
 
Serum Testosterone Evaluation 
 
Enzyme Linked Immuno- SorbentAssay (ELISA) was 
used for serum testosterone assay. Prior to the burdizzo 
castration, blood samples were collected by jugular 
venipuncture from the three groups and spinned with a 
bucket centrifuge at 3000 rpm for 15 minutes to separate 
the serum into eppendorf tubes.  This was also repeated 
once weekly until azoospermia was observed. Serum 
samples were frozen in preparation for ELISA. 

The materials provided with the ELISA test kit (Bio-
Inteco, Catalog Number 10007)  were Goat Anti- Rabbit 
IgG- coated microtiter wells, 96 wells, Testosterone 
Reference Standards; 0, 0.1, 0.5, 2.0, 6.0 and 18.0 ng/ml. 
Liquids, 0.5mL each, ready to use, Rabbit Anti- 
Testosterone Reagent 7 mL, Testosterone- HRP 
Conjugate Reagent, 12mL, TMB Substrate, 12 mL, Stop 
Solution, 12 mL, Wash Buffer Concentrate (50X), 15Ml, 
Control 1 and 2. 

All reagents were brought to room temperature before 
use. 10 mL of wash buffer was diluted with 490 mls of 
distilled water. The assay was done according to the 
manufacturer’s instruction. 

The microwells of the testosterone Elisa plate were 
secured in the holder. 10µl of standards, specimens and 
controls were dispensed into appropriate wells. 50µl of 
rabbit anti-Testosterone reagent was dispensed into each 
well. The plate was mixed thoroughly for 30 seconds. 
100µl of Testosterone-HRP Conjugate Reagent was 
dispensed into each well. The plate was incubated at 
37ºC for 90 minutes. The microwells were rinsed and 
flicked 5 times with washing buffer. 100µl of TMB 
substrate was dispensed into each well, the plate was 
gently mixed for 10 seconds. The microwells were 
incubated at room temperature for 20 minutes. The whole 
reaction was stopped by adding 100µl of Stop Solution to 
each well. The plate was mixed for 30 seconds. It was 
ensured that all the blue colour changed to yellow 
completely. Absorbance was read at 450nm with a 
microtiter plate reader within 15 minutes. 
 
 
Testicular Histological Evaluation 
 
Surgical castration was carried out after the study on 2 
representatives per group. Testicular biopsy 1cm

3
 from 

each animal was taken, and fixed in Bouin’s fluid, then 
dehydrated in graded levels of alcohol, embedded in 
paraffin wax and sectioned by a microtome at 5-6µm 
thick. Once cut, the tissue ribbons were carefully 
transferred and floated on a warm water bath to dewax 
and then scooped up with a slide placed under the water 
level. The slides were stained with Hematoxylin-Eosin 
stain (Suvarna et al. 2019). The structures on the stained 
slides were examined under a light microscope at x10 
and x40 magnification. 
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Descriptive statistics was used for data analysis. 
Difference between means of control and treatment 
groups for body weight, measurement of scrotal 
circumference, semen parameters and serum 
testosterone concentrations were determined using Two 
Way Analysis of Variance (ANOVA). The level of 
significance was set at p<0.05. Values were given as 
means ±SD. Field, A. (2018). SPSS program version 
16.0 was used. 
 
RESULTS 
 
Clinical Observation 
 
All bucks were examined clinically during the study period 
for any abnormalities.  The testes became swollen and 
tender in all burdizzo bucks 24 hours after burdizzo 
procedure. Hydrocele was observed in two bucks each of 
the one clamp and two clamp burdizzo groups. Also 
observed were anorexia and recumbency in the burdizzo 
groups. In the control group, no adverse reaction was 
recorded. 
 
Weight (KG) 
 
There was a decrease in the weight of the bucks by 
24.4% and 29.95% in one clamp and two clamps 
burdizzo groups respectively from week zero to week four 
post clamping (Figure 1). 
 

 
 
 
Figure 1:  The weight of Red Sokoto bucks, following burdizzo 
castration. 
 
KEY: 
BSL = BASELINE 
Series 1 = 1 clamp 
Series 2 = 2 clamps 
Series 3 = Control 

 
In one clamp burdizzo group, there was a decrease from 
baseline to week 1, a slight increase at week 2, and a 
progressive decrease at weeks 3 and 4.  
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In two clamps burdizzo group, there was a progressive 
decrease from week 1 to week 3, there was however a 
slight increase at week 4. In the control group, there was 
a progressive decrease in weight from weeks 1 to 4. 
 
Scrotal Circumference 
 
Testicular scrotal circumference of the treatment groups 
showed a weekly decline. There was 25% and 22% 
decrease in one clamp and two clamps burdizzo groups 
respectively. In one clamp burdizzo group, there was a 
progressive decrease from baseline to week 3 and 
steady at week 4. In two clamps burdizzo group, there 
was a decrease in scrotal circumference from baseline to 
week 2, steady at week 3, and then a slight decline at 
week 4 (Figure 2). In the control group, scrotal 
circumference was steady. 
 

 
 
Figure 2:  The testicular scrotal circumference of Red Sokoto bucks, 
following burdizzo castration.  
KEY 
BSL = BASELINE 

 
There was no significant difference (P>0.05) in the scrotal 
circumferences of the control group and the treatment 
groups. Similarly, there was no significant difference 
(P>0.05) in the scrotal circumference between the 
burdizzo groups.  
 
 
Semen Characteristics 
 
Semen Volume  
 
In one clamp burdizzo group, there was a progressive 
decrease in semen volume at week 1 and week 2, a 
slight increase at week 3, and a decrease at week 4. In 
two clamps burdizzo group, there was a sharp decrease 
at week 1, a slight increase at weeks 2 and 3, and a 
decrease at week 4. In the control group, there was a 
slight increase at week 1, a decrease at week 2, and a 
rebound at weeks 3 and 4 (Figure 3). 

There was no significant difference in ejaculate volume  
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between all the groups from week 0 to week 2.  At weeks 
3 and 4, there was a significant difference in ejaculate 
volumes between the control group (2.0 ± 1.37 & 2.13 ± 
0.71) compared to one clamp (0.75 ± 0.07 & 0.60 ± 0.42) 
and two clamps (0.43 ± 0.31 & 0.25 ± 0.07) burdizzo 
groups.  

 
 

 
Figure 3:  The semen volume of Red Sokoto bucks, following burdizzo 
castration. 
KEY 
BSL = BASELINE 

 
 
Semen Colour 
 
At week zero, semen colour of all groups were creamy. 
By weeks 1 and 2 after burdizzo application, semen 
colour was creamy in the control group and milky in the 
treatment groups. At week 3, semen was watery in two 
clamps group, slightly milky in one clamp and creamy in 
the control group. By week 4, it was watery in the 
burdizzo groups and creamy in the control group (Table 
1). 
 
 
Table 1: Semen colour of Red Sokoto bucks following burdizzo 
castration. 
 

TIME 1 CLAMP 2 CLAMP CONTROL 

BASELINE +++ +++ +++ 
1 WEEK POST BURDIZZO ++ ++ +++ 
2 WEEKS POST BURDIZZO ++ ++ +++ 
3 WEEKS POST BURDIZZO ++ + +++ 
4 WEEKS POST BURDIZZO + + +++ 

 
KEYS: 
Semen colour + = Watery 
Semen colour ++ = Milky 
Semen colour +++ = Creamy 

 
Progressive Motility 
 
There was 15.1% and 100% decrease in gross motility in 
the controland burdizzo groups respectively from week 
zero to week four. In one clamp burdizzo group, there 
was a progressive decrease from week 0 to week 4. 
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Figure 4:  The progressive motility of Red Sokoto bucks, following 
burdizzo castration.  

 
In two clamps burdizzo group, there was a progressive 
decrease from weeks 0 to 3, progressive motility was 
zero at weeks 3 and 4. In the control group, there was a 
decrease in progressive motility from weeks 1 to 3, 
however, there was an increase at week 4 (Figure 4). 
There was no significant difference in sperm motility 
among all the groups before burdizzo application. One 
week to four weeks post burdizzo application, 
progressive motility in one clamp (45.0 ± 29.86 to 0.0 ± 
0.0 ) and two clamps (52.5 ± 27.54 to 0.0 ± 0.0 ) groups 
showed a significant decrease compared to the control 
group (80.0 ± 5.0 to 79.0 ± 6.93). 
 
Spermatozoa Concentration 
 
There was 21% increase in spermatozoa concentration in 
the control group and 100% decrease in the burdizzo 
groups from week zero to week four. In one clamp and 
two clamps burdizzo groups, there was a sharp 
progressive decrease in spermatozoa concentration from 
week 0 to week 4. It was zero at weeks 4 and 3 in one 
clamp and two clamps burdizzo groups respectively. In 
the control group, there was a slight increase in 
spermatozoa concentration at week 1, a progressive 
decrease at weeks 2 and 3, and a rebounce at week 4. 
There was a significant difference (P<0.05) in 
concentration when comparing the control group with the 
burdizzo groups (Figure5). However, there was no 
significant difference in sperm concentration between the 
burdizzo groups. 
 

 
 
Figure 5: Sperm concentration of Red Sokoto bucks before and after burdizzo castration. 
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Percentage Sperm Livability 
 
Sperm livability had a high percentage in the control 
group, however, there was 100% decrease in one clamp 
and two clamps burdizzogroups respectively from 
baseline to week four. One clamp and two clamps 
burdizzo groups showed a progressive decline in 
percentage sperm livability from baseline to week 4. It 
became zero at weeks 3 and 4 in two clamps and one 
clamp burdizzo groups respectively. In the control group, 
there was a slight decrease at week 1, an increase at 
week 2, a slight decrease at week 3 and an increase at 
week 4. There was a significant difference (P<0.05) in 
sperm livability between the control and burdizzo groups 
from weeks 2 to 4. However, there was no significant 
difference (P>0.05) in sperm livability between the 
burdizzo group. (Figure 6) 
 

 
 
Figure 6: Percentage livability of Red Sokoto bucks, before and after 
burdizzo castration. 
 

 
Spermatozoa Morphology 
 
In one clamp burdizzo group, spermatozoa morphological 
abnormalities showed a progressive increase from 
baseline to week 4. At baseline, coiled tail and tailless 
head had the highest percentage. At weeks one to three, 
tailless head had the highest percentage of abnormalities 
(46.1%, 57.8% and 86.9%) respectively. At week 4, 
azoospermia was observed. The highest percentage of 
abnormalities was at week 4 (100%). 

In two clamps burdizzo group, there was a progressive 
increase in spermatozoa morphological abnormalities 
from baseline to 3. Tailless head had the highest 
percentage of abnormalities at baseline (31.5%), week 1 
(77.7%) and week 2 (52.5%) respectively. Azoospermia 
was observed at weeks 3 and 4. The highest percentage 
of all abnormalities was observed at weeks 3 and 4 
(100%). In the control group, there was a decrease in 
spermatozoa morphological abnormalities at week 1, an 
increase at weeks 2 and 3 and then a decrease at week 
4. Tailless head had the highest percentage of 
abnormalities from baseline to week 4 with the values 
36.4%, 30.6%, 46.5%, 24.2% and 16.8% respectively.  
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Highest percentage of abnormality was observed at week 
2. There was no significant difference in spermatozoa 
morphology among the three groups from baseline to 
week 2. From weeks 3 to 4, spermatozoa morphology of 
the burdizzo groups was significantly different from the 
control group. (Figure 7). 
 

 
 
Figure 7: The spermatozoa morphology of Red Sokoto bucks, following 
burdizzo castration. 
 

 
Semen pH 
 
Semen pH showed no significant difference among all 
groups P>0.05. (Table 2) 
 
Table 2:  Semen pH of Red Sokoto Bucks, following burdizzo 
castration. 
 
TIME 1 CLAMP 2 CLAMP CONTROL 

BASELINE 7.34±0.31a 7.13±0.20a 7.15±0.18a 
1 WEEK POST BURDIZZO 7.00±0.42a 7.31±0.31a 7.31±0.40a 
2 WEEKS POST BURDIZZO 7.15±0.18a 7.34±0.14a 7.09±0.25a 
3 WEEKS POST BURDIZZO 7.32±0.65a 7.14±0.48a 7.17±0.38a 
4 WEEKS POST BURDIZZO 7.18±0.64a 7.22±0.42a 7.28±0.16a 

 
Values on the same column and row with different 
superscripts are significant at P<0.05 
 
Serum Testosterone Concentration 
 
In one clamp burdizzo group, there was a sharp decline 
in serum testosterone concentration from baseline to 
week 1, a slight increase at week 2 and a progressive 
decrease at weeks 3 and 4. In two clamps burdizzo 
group, there was a progressive decrease from baseline to 
week 4. In the control group, there was a decline in 
serum testosterone concentration at week 1, a slight 
rebounce at weeks 2 and 3, and then a slight decrease at 
week 4. There was a significant difference (P<0.05) in 
serum testosterone concentration at baseline, when 
comparing one clamp burdizzo group (8.96 ± 6.38) with  
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two clamps (4.65 ± 2.91) and control (3.26 ± 2.58) 
groups. However, there was no significant difference 
(P>0.05) in serum testosterone concentration between all 
the groups after burdizzo procedure. (Figure 8) 
 
Histology of the Testes and Epididymis 
 
The histopathological changes were the same in the 
burdizzo groups, irrespective of the number of clamps, 
but variations were observed in terms of severity, 
duration and distribution of the lesions. In the control 
group, testicular section showed normal arrangement of 
germ cells (spermatogonia) on the basement membrane 
of the seminiferous tubules. There are distinct peritubular 
spaces between the tubules which contain leydig cells. In 
two clamps group, there was severe diffuse degeneration 
and coagulative necrosis of the germinal epithelial layers 
and interstitial proliferation of fibrous connective tissues 
constricting and effacing (atrophy) the seminiferous 
tubules. There was absence of Leydig cells in the 
interstitial space. Many of the epididymis were empty and 
few contained slightly eosinophilic proteinaceous fluid. 
Epithelial tubules were dilated and compressed and 
replaced by fibrous connective tissue. Blood vessels 
were also empty. In one clamp group, epididymis was not 
as compressed and tubules are not as dilated as that of 
two clamps group. (Figure 9-14) 
 

 
 

Figure 9: Normal epididymis with sperm cells (H&E X10). 
 

 
 
Figure 10: Normal seminiferous tubules (H&E X10). 
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Figure 11: The histology of the testis four weeks after two clamps 
burdizzo procedure (H&E X10) Key:  
                       Fibrous connective tissues 
 
 
 

 
 
Figure 12: The histology of the epididymis of Red Sokoto buck at four 
weeks post two clamp burdizzo application. H&E (X10) 
 
Keys: 
         : Empty blood vessel 
                    : Eosinophilicproteinaceous fluid 
 
 

 
 
Figure 13: The epididymis of a Red Sokoto buck four weeks after two 
clamps burdizzo procedure (H&E X40). 
KEY: 
                    : Dilated epithelial tubule 
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Figure 14: The epididymis of a Red Sokoto buck four weeks after 
burdizzo procedure (H&E X10). 

 
DISCUSSION 
 
The clinical signs observed in this study, including 
recumbency, anorexia, and reduced activity, indicate that 
Burdizzo castration induces significant discomfort in 
treated animals. These behavioral responses are widely 
recognized indicators of pain in small ruminants. This 
finding aligns with recent animal welfare studies, which 
report that even non-surgical castration techniques such 
as Burdizzo application result in measurable pain and 
stress responses (Kongara et al., 2023; Robertson et al., 
1994). Furthermore, pain associated behavioral changes 
such as reduced feeding and altered posture have been 
consistently reported following castration procedures. 
The occurrence of hydrocele in both treatment groups 
may be attributed to disruption of lymphatic drainage and 
vascular integrity following spermatic cord crushing. 
Similar post castration complications have been 
documented in studies evaluating testicular vascular 
damage and fluid accumulation following castration 
(Colbourne et al., 1996). 

The reduction in body weight observed in the treatment 
groups compared to control group is likely associated 
with reduced feed intake resulting from post-procedural 
pain and stress. Pain-induced anorexia is well 
documented response in livestock following invasive or 
stressful procedures. 

Recent studies have shown that physiological stress 
and pain negatively affect feed intake and growth 
performance in livestock animals (Vinicius et al., 2022). 
Additionally, stress related hormonal changes can alter 
metabolic processes, further contributing to reduced 
weight gain. 

Thus, the observed weight loss in this study is 
consistent with established physiological responses to 
stress and pain following castration. The reduction in 
scrotal circumference observed in both treatment groups 
reflects progressive testicular atrophy following vascular 
occlusion. This reduction is a direct consequence of 
degeneration of testicular tissue due to impaired blood 
supply. Similar findings have   been   reported   in   recent  
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studies where disruption of testicular blood flow led to 
decreased testicular size and structural degeneration 
(Nev et al., 2024). Additionally, testicular shrinkage is 
widely recognized as a reliable indicator of successful 
castration, particularly in non-surgical methods where 
eternal changes reflect internal degeneration. 

The progressive decline in semen volume observed in 
both treatment groups is indicative of reduced secretive 
activities of accessory sex glands and degeneration of 
testicular tissue. This finding is consistent with reports 
that reduced testicular function leads to decreased 
seminal plasma production and overall semen output. 
Studies in goats have shown that impairment of 
reproductive organs significantly affects semen volume 
and ejaculate characteristics (Oguejiofor et al., 2018).The 
slight rebound observed in the control group further 
confirms that the changes seen in treated animals are 
due to the castration procedure rather than natural 
variation. The gradual transition from creamy to watery 
semen observed in the treatment groups reflect a decline 
in sperm concentration. Creamy semen is typically 
associated with high semen density, while watery semen 
indicates low sperm count. This observation aligns with 
established knowledge that sperm concentration is a 
major determinant of semen appearance. Similar trends 
have been reported in reproductive studies where 
reduced spermatogenesis resulted in diluted semen 
consistency (Sharma et al., 2026). 

The significant decline in sperm motility and livability 
observed in both treatment groups indicates progressive 
impairment of semen function. Motility is highly 
dependent on testicular health and hormonal regulation. 
The observed decline is consistent with findings that 
disruption of testicular blood supply leads to reduced 
sperm viability and motility (Frederik et al., 2019). 

Furthermore, degeneration of seminiferous tubules 
compromises spermatogenesis, leading to the production 
of non-viable or poorly motile sperm cells. 
The marked reduction in sperm concentration, 
culminating in azoospermia, confirms the effectiveness of 
Burdizzo castration in suppressing spermatogenesis. The 
earlier onset of azoospermia in the two-clamp group 
suggests more complete vascular occlusion and faster 
degeneration of testicular tissue. This finding agrees with 
recent studies demonstrating that castration techniques 
that more effectively disrupt blood supply result in rapid 
cessation of sperm production (Sharma et al., 2026).The 
progressive increase in spermatozoa morphological 
abnormalities observed in the treatment groups following 
Burdizzo castration indicates a marked disruption of 
spermatogenesis and sperm maturation processes. In 
this study, abnormalities increased steadily over time, 
reaching 100% in both treatment groups prior to the 
onset of azoospermia, with a more rapid progression 
observed in the two-clamp group. This increase in 
abnormal sperm cells can be attributed to the 
degeneration    of    the    seminiferous    epithelium   and  
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impairment of Sertoli cell function, which play a critical 
role in supporting spermatogenesis and ensuring proper 
sperm development. Disruption of testicular blood supply 
following Burdizzo application leads to hypoxia and 
nutrient deprivation, resulting in defective 
spermatogenesis and the production of structurally 
abnormal spermatozoa.  

The predominance of defects such as tailless heads 
and coiled tails observed in this study suggests 
abnormalities and epididymal maturation. Similar findings 
have been reported in studies evaluating testicular 
damage, where vascular compromise resulted in 
increased sperm morphological defects due to impaired 
cellular differentiation (Maxim et al., 2021). 

Furthermore, oxidative stress induced by ischemic 
conditions has been identified as a major factor 
contributing to sperm abnormalities. Hypoxia-related 
cellular damage disrupts membrane integrity and 
cytoskeletal organization, leading to malformed sperm 
calls (Sharma et al., 2026).The earlier onset and higher 
rate of morphological abnormalities observed in the two-
clamp group further support the hypothesis that greater 
mechanical disruption of the spermatic cord leads to 
more severe impairment of testicular function. This is 
consistent with findings that the extent of vascular 
occlusion directly influences the severity of 
spermatogenic damage (Maxim et al., 2021).In contrast, 
the relatively stable and low levels of abnormalities 
observed in the control group confirm that the changes 
seen in the treatment animals were a direct consequence 
of the castration procedure rather than natural variation. 

Overall, the progressive increase in sperm 
morphological abnormalities observed in this study 
serves as an early indicator of testicular dysfunction and 
precedes the development of azoospermia, highlighting 
its importance as a sensitive marker of reproductive 
impairment following Burdizzo castration. 

The significant decline in serum testosterone levels 
observed in both treatment groups reflects impaired 
function of Leydig cells following testicular degeneration. 
Testosterone plays a critical role in maintaining 
spermatogenesis and libido. Its reduction is therefore 
directly associated with decreased reproductive capacity. 
Recent studies have shown that alterations in testicular 
blood flow and structure significantly affect testosterone 
production (Nev et al., 2024). 

Additionally, experimental studies in goats demonstrate 
that testosterone levels are closely linked to semen 
quality and reproductive performance (Heaton &Varrin, 
1994).Histological sections of the burdizzo group testes 
showed severe diffuse degeneration and coagulative 
necrosis of the germ cell epithelial layers. There was 
interstitial proliferation of fibrous connective tissues, 
replacing the Leydig cells and causing atrophy of the 
seminiferous tubules.  

Many of the epididymis were empty. Our observations 
are similar to that reported by Al-Asadi et al., (2012).  
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Inevitable ischaemic necrosis or infarction of the testicles 
is produced either when occlusion of the arterial supply or 
the venous drainage of the tissues occur (Zachary, J.F. 
2022). 

Application of two crushes on the same spermatic cord 
rapidly decreased the blood flow to the testes with a 
subsequent quick hypoxia response of the testicular cells 
leading to coagulative necrosis. Lesions on the bucks 
that received one clamp of burdizzo were similar to those 
with two clamp, but not as intense. The control group 
exhibited normal testicular architecture characterized by 
well-organized seminiferous tubules with intact germinal 
epithelium and active spermatogenesis.  It was however 
severe enough to cause irreversible damage. This 
findings agree with Ortega – Pacheco et al., (2006) who 
worked on one and two clamps burdizzo application in 
dogs and also with ischemic degeneration of testicular 
tissue following vascular occlusion induced by Burdizzo 
castration, as previously reported in small ruminants and 
other livestock species (Uzaeet al., 2024). Similar studies 
have demonstrated that increased mechanical 
compression of the spermatic cord leads to severe 
disruption of blood flow, resulting in accelerated 
degeneration of testicular tissue (Jason et al., 2016). 

Furthermore, the observed depletion of germ cells and 
structural collapse of seminiferous tubules aligns with 
established mechanisms of testicular atrophy following 
castration, where hypoxia and nutrient deprivation lead to 
progressive cellular degeneration (Kongara et al., 2023)  
Semen pH showed no significant difference P>0.05 in the 
control and treatment groups. This may be due to the fact 
that during burdizzo castration, only the testes were 
affected, the accessory sex gland remained intact, still 
maintaining the normal pH. 

 
 
Conclusion 

 
Burdizzo castration caused a significant decrease in 
weight, semen parameters, scrotal circumference, 
evidenced by the histopathology of the testes. 
Azoospermia was achieved as early as the third week in 
two clamps group while one clamp group had 
azoospermia in the fourth week. This indicates that the 
application of one and two clamps of burdizzo on the 
spermatic cord are effective but two clamps burdizzo 
application attains a faster result than just one clamp. 
This demonstrates the effectiveness of castration by 
burdizzo using one clamp or two clamps method. 
 
Recommendation 
 
Veterinarians should apply two crushes of burdizzo to 
each spermatic cord to attain a faster result but should 
wait for three weeks before returning the burdizzo 
castrated buck to their flock. 
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