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ARTICLE INFO  ABSTRACT 

  The present study evaluated slaughterhouse goat ovaries and follicles to 

know the effect of corpus luteum on the number and quality of ovarian 

follicles. For this study, 18 goat ovaries were collected and categorized as 

ovaries with corpus luteum (CL+) and without corpus luteum (CL–) group. 

Both groups were evaluated by morphometric measurements and 

histological observation. Among 18 ovaries, 12 ovaries contained CL 

(66.67%) and 6 ovaries were without CL (33.33%). Based on the 

morphometric measurements, the length and weight of the ovaries with 

CL were numerically higher (p>0.05) than those of the ovaries without 

CL. But the diameter of the ovaries with CL was significantly higher 

(p<0.05) than those of the ovaries without CL. In comparison to the CL– 

group, the CL+ group had a numerically higher (p>0.05) number of 

follicles with a diameter of 2-6 mm and > 6 mm. Histological analysis 

revealed that the total number of follicles (primary to antral) in CL– group 

(11.10±2.47) was numerically higher (p>0.05) than that of the CL+ 

group (10.07±2.47).  Presence of primary (4.44±1.59), secondary 

(1.45±0.83) and antral (6.27±1.31) follicles were found higher (p>0.05) 

in ovaries without CL than that of with CL (4.05±1.61, 0.92±0.21, 

5.08±1.21 respectively). On the other hand, the number of degenerated 

primary (1.29±0.56), secondary (0.52±0.14) and antral (3.38±0.66) 

follicles were found comparatively higher (p>0.05) in the ovaries with CL 

than that of the ovaries without CL (1.14±0.69, 0.37±0.19, 2.40±0.40 

respectively).  Since, there was no statistical difference found among the 

number of total and different types of follicles between ovaries with or 

without corpus luteum; hence, it may be summarized that both type of 

ovaries may be used for the retrieval of oocytes for further reproductive 

biotechnological study. 
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Introduction 

Goats are one of the utmost productive animals 

(Bhardwaj et al., 2018); having short 

generation intervals and possibly high 

reproductive rates. These production efficiencies 

make goats the most effective substitute for 

large farm animal production in Bangladesh. For 

the goat industry, the reproduction rate is the 

crucial element focused on economic 

importance (Islam et al., 2018); hence, 

reproduction is an essential part that must be 

taken under consideration (Sharma, 2000).  

Schlafer and Foster (2016) denoted the ovaries 

as the critical part of the female reproductive 

system that produces ova and female sex 

hormones. The ovarian cortex encompasses a 

large number of follicles at different phases of 

development, among which only a few go 

through ovulation and the rest higher portions 

become degenerated (Bailey et al., 1958). After 

ovulation, the corpus luteum is formed in the 

ovary, which maintains the pregnancy through 

the secretion of progesterone hormone (Hafez, 

1993). Miranda-Moura et al., (2010) defined 

corpus luteum as a temporary endocrine gland 

maintaining the estrous cycle and pregnancy. 
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The ovarian follicular development may be 

negatively affected by the presence of corpus 

luteum (Ananthan et al., 2021) and the 

regression of the CL initiates the next estrous 

cycle (Wen et al., 2020). 

Although some morphological and biometric 

studies have been conducted on the goat ovary 

and follicles (Jaji et al., 2012; Ramsingh et al., 

2013; Aliyu et al., 2016; Haque et al., 2016), 

but histological study related to goat 

reproductive organs is still inadequate. Bearing 

it in mind present study was carried out to 

deliver a scientific interpretation through the 

histological exploration of goat ovary, which 

might be a potential source for getting good 

quality oocytes that might potentiate both the 

qualitative and quantitative in vitro embryo 

production in practice. Keeping this view in 

mind, present study was designed to know the 

effect of CL on the number and quality of 

ovarian follicles and to identify the different 

types of normal and degenerated follicles 

depending on the cellular integrity of the 

granulosa cells. 

Materials and Methods 

The research was carried out in the 

Reproductive Biotechnology Laboratory at the 

Department of Animal Breeding and Genetics at 

Bangladesh Agricultural University in 

Mymensingh, Bangladesh, from January 2018 to 

December 2018. 

Collection and transportation of the 

reproductive organs  

The reproductive tracts of 9 adult female goats 

were randomly collected immediately after 

slaughtering animals from the abattoirs of 

Mymensingh City Corporation in Bangladesh. 

The health and reproductive background of the 

goats were unknown. The age of slaughtered 

goats was determined by dentition technique 

(Wilson and Durkin, 1984), which varied 

between 9 to 12 months. The collected 

reproductive tracts were kept into Thermo flask 

(containing 0.9% normal saline solution) at 

25˚C and brought to the Reproductive 

Biotechnology Laboratory.  

Ovary processing and morphometric 

analysis 

Collected ovaries were detached from the 

reproductive tract and trimmed to remove the 

surrounding tissues and overlying bursa. After 

that, the ovaries were graded as ovaries with 

corpus luteum (CL+ group) and ovaries without 

corpus luteum (CL– group) based on the 

existence of the corpus luteum. Among the 18 

ovaries, 12 ovaries contained CL and 6 ovaries 

had no CL. The length and diameter of the 

ovaries were measured using digital slide 

calipers, and the weight was measured by a 

digital balance (Precisa, XB-220A, Switzerland). 

The number of visible follicles on the surface of 

the ovary was counted by naked eyes and the 

follicles were classified as small follicles (having 

the diameter 2-6 mm) and large follicles 

(having the diameter >6 mm) as described by 

Talukder et al. (2011). 

Histological Analysis 

The ovaries were cut into 2-4 pieces and all the 

pieces were fixed in the Bouin's solution (picric 

acid, 37-40% formalin and glacial acetic acid) 

for 8-10 hours. Ovaries were dehydrated in 

70% alcohol for 12 hours, 80% alcohol for 1 

hour, 90% alcohol for 1 hour and 100% alcohol 

for 1 hour for three times. After that, xylene 

was used to clean the dehydrated ovary 

samples. For the first hour, the ovary samples 

were submerged in a 50/50 combination of 

xylene and alcohol. After that, ovarian tissue 

samples were soaked in pure xylene (100 

percent) for an hour. The cleared samples were 

moved from the clearing agent to a mixture of 

50 percent paraffin and 50 percent xylene, then 

kept into incubator (60°C) for 1 hour. The 

ovarian tissues were placed in the empty mould 

after it was filled with melted paraffin wax. 

Thus, the ovarian tissues turned into paraffin 

blocks that were then allowed for hardening for 

24 hours at room temperature. The blocks were 

cut into 6 µm thick sections by using a sliding 

microtome machine (Thermo Fisher Scientific, 

Waltham, Massachusetts, USA).  Serial 

sectioning was maintained and every 9th or 10th 

section was taken for slide preparation to avoid 

the repetition of same follicles.  From each 

ovary, 16 sections were taken for examination. 

Ovarian sections were air-dried before being 

deparaffinized with xylene, dehydrated in 

alcohol, and hematoxylin and eosin stained. 

Finally, using DPS mounting reagent, the dyed 

sections were securely mounted with a 

coverslip. Every section of both kinds of ovaries 

was observed by light microscope (10×10X and 

10×40X) and follicles of different stages were 

determined. The follicles were classified into 

four classes: a) Primordial follicle having 

flattened granulosa cells monolayer surrounding 

the oocyte; b) Primary follicles having single 

layer of cuboidal cell; c) Secondary follicles 

having two or more layer of granulosa cells but 

no antrum and d) Antral follicles having an 

antral cavity with granulosa cells manifold 

layers.  
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 This characterization was done according to 

Alam et al. (2014). In both types of ovaries, the 

total number of primary, secondary, and antral 

follicles was counted. Follicular degeneration 

was also noticed and degenerated follicles 

numbers in every section was counted. 

Degenerated follicles may have various criteria 

(pycnotic nuclei, large vacuoles, condensed 

cytoplasm, swollen or loss of granulosa cells) 

but in this study the degenerated follicles were 

identified by observing the granulosa cells 

integrity of the surrounding the oocyte. The 

follicles having no homogenous distribution of 

granulosa cells at the granulosa cell layer were 

marked as degenerated follicles.  Using an 

Olympus light microscope (Olympus CX41; 

Olympus Industrial America Inc., Orangeburg, 

NY, USA), we counted the follicles and 

examined the granulosa cell layer. 

Statistical analysis  

Data analysis was performed using the GLM 

method in SAS software (USA) using  this 

model: Yijk= μ + Si +Tj+eijk where, Yijk is the 

observation/dependent variable, μ is the 

population mean, Si is the influence of the 

ovary with corpus luteum (CL+), Tj is the 

ovary's effect without corpus luteum (CL–) and 

eijk is the random error. Ovary with and without 

CL served as independent variables, whereas 

ovarian dimensions (including weight, length, 

and diameter) and follicles characteristics 

(including size and type) served as dependent 

variables. Results were shown as the 

mean±SEM, and differences at the p<0.05 level 

were considered significant. 

Results 

Quantitative evaluation of ovaries 

Among the 18 goat ovaries, 12 ovaries 

contained corpus luteum (66.67%), whereas 6 

ovaries had no corpus luteum (33.33%). 

Morphometric evaluation concerning 

corpus luteum in ovaries 

Morphometric measurements of ovaries with 

corpus luteum (CL+) or without corpus luteum 

(CL–) are presented in Table 1. The length and 

weight of the CL+ ovaries were numerically 

higher than that of the CL– ovaries but no 

significant differences (p>0.05) were found. 

Ovaries with CL were larger (p<0.05) in 

diameter than those without it (1.20±0.06 cm 

vs. 0.99±0.08 cm). Based on the diameter of 

the follicles, the visible follicles of the ovarian 

surface were categorized into two groups like 2-

6 mm and >6 mm diameter follicles (Table 1). 

The follicles number having 2-6 mm diameter 

(21.00±1.84) and > 6 mm diameter 

(0.92±0.22) in CL+ ovaries was numerically 

higher (p>0.05) than CL– ovaries (17.50±2.51 

and 0.50±0.22, respectively). 

 

 

Table 1. Impact of corpus luteum on the morphometric measurements and visible follicles numbers 

based on their size (Mean ± SEM) in goat ovaries 

Ovarian Types 
 

Morphometric parameters Number of visible follicles 

Length  
(cm) 

Diameter 
(cm) 

Weight  
(g) 

2-6 mm > 6 mm 

Ovaries with CL (n=12) 1.58±0.09 
 

1.20a±0.06 
1.03±0.16 
 

21.00±1.84 
 

0.92±0.22 
 

Ovaries without CL 
(n=6) 

1.47±0.10 
 

0.99b±0.08 
0.63±0.13 
 

17.50±2.51 
 

0.50±0.22 
 

Level of sig. NS * NS NS NS 

n= Number of ovaries; CL= Corpus luteum; NS= Non-significant; *= Significant at p < 0.05 

 
Table 2. Variation of ovarian follicles (Mean ± SEM) in response to corpus luteum’s presence and 

absence 

Ovary (18) 

Number of follicles per ovary 

Primary Secondary Antral 
Total (Primary 
to Antral)  

Ovaries with CL (n=12) 4.05±1.61 0.92±0.21 5.08±1.21 10.07±2.47 

Ovaries without CL (n=6) 4.44±1.59 1.45±0.83 6.27±1.31 11.10±3.39 

Level of sig. NS NS NS NS 

CL=Corpus luteum, NS= Non significant 
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Fig. 1. Sections of ovarian histology demonstrating 

different kinds of follicles in CL+ ovary and CL– 

ovary. A) Primary follicle (at 10 ×40X); B) Secondary 

follicle (at 10 ×40X) and C) Antral follicle in CL– ovary 

(at 10 ×10X); D) Primary follicle (at 10 ×40X); E) 

Secondary follicle (at 10 ×40X) and F) Antral follicle in 

CL+ ovary (at 10 ×10X). Directional arrows denote 

follicles, and the 20 µm scale bars provide a sense of 

proportion. 

 

Fig. 2. Histological section of CL+ and CL– ovaries 

showing the degeneration of follicles. A) 

Degeneration of primary follicle (at 10 ×40X); B) 

Degenerated secondary follicle (at 10 ×40X) and C) 

Degenerated antral follicle in CL– ovary (at 10 ×10X); 

D) Degeneration of primary follicle (at 10 ×40X); E) 

Degeneration of secondary follicle (at 10 ×40X) and F) 

Degenerated antral follicle (at 10 ×10X) in the CL+ 

ovary. Directional arrows denote follicles, and the 20 

µm scale bars provide a sense of proportion. 

Histological evaluation of ovaries 

Diverse kinds of follicles in CL+ and CL– ovaries 

were determined histologically and the findings 

are mentioned in Table 2. Histological analysis 

revealed that the number of total follicles in CL– 

ovaries was higher (p>0.05) than CL+ ovaries. 

In addition, the number of primary, secondary, 

and antral follicles was observed to be greater 

(p>0.05) in ovaries without CL compared to 

ovaries with CL. Figure 1 depicts the follicular 

structure of an ovary. The number of diverse 

sorts of degenerated follicles for CL+ ovary and 

CL– ovary was presented in Table 3. The 

number of degenerated primary (1.29±0.56), 

secondary (0.52±0.14) and antral (3.38±0.66) 

follicles were found numerically higher (p>0.05) 

in CL+ ovaries compared to the CL– ovaries 

(1.14±0.69, 0.37±0.19, 2.40±0.40, 

respectively). Different types of degenerated 

follicles for the CL+ and CL– groups are 

illustrated in Figure 2. 

 

Table 3. Effect of the presence of the corpus 

luteum on histologically counted degenerated 

follicles per ovary (Mean ± SEM) 

Ovary 
(18) 

Degenerated follicles per ovary 

Primary Secondary Antral 

Ovaries 
with CL 

(12) 

1.29±0.56 0.52±0.14 3.38±0.66 

Ovaries 

without 

CL (6) 

1.14±0.69 0.37±0.19 2.40±0.40 

Level of 

sig. 
NS NS NS 

CL=Corpus luteum, NS= Non-significant 

 

DISCUSSION 

Among the collected ovaries, 66.67% ovaries 

contained CL, and 33.33% ovaries had no CL. 

The greater percentage of corpus luteum 

presence on the ovary revealed that the goats 

were in cyclic condition. Although the goats 

were cyclic, the reasons for slaughtering them 

might be their lower reproductive or productive 

performance. 

Morphometric measurements of ovary and 

follicles 

The present study revealed that numerically 

higher (p>0.05) numbers of small (follicles 

having 2-6 mm diameter) and large (follicles 

having >6 mm diameter) follicles were found in 

the ovaries with CL than CL– ovaries which is 

not similar to the results of Mahzabin et al. 

(2020). Mahzabin et al. conducted a research 

on cattle ovary and found that significantly 
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greater number of follicles having diameter 2-6 

mm in the CL (–) ovary (15.90±1.73) compared 

to the CL (+) ovary (9.83±2.23). In the current 

study the difference was found non-significant 

and the reason behind this may be the smaller 

sample size and lower number of CL absent 

(CL–) ovaries.   

Consistent with the findings of Alsafy and El-

Shahat (2011) for sheep, Asad et al. (2016) for 

goats, and Hoque et al. (2016) for both sheep 

and goats, the mean diameter of the CL+ 

ovaries was substantially bigger (p<0.05) than 

CL– ovaries. The mean weight of the CL+ 

ovaries was also numerically higher (p>0.05) 

compared to the CL– ovaries. This result partly 

concurs with the study of Islam et al. (2007), 

Asad et al. (2016), Bhajoni et al. (2018), and 

Mahzabin et al. (2020) on goat and cattle 

ovaries, they reported significantly higher  

weight in CL+ ovaries. The mean length of CL+ 

ovaries was also found numerically higher 

(p>0.05) than CL– ovaries, which negates the 

finding of Asad et al. (2016). Jablonka-Shariff et 

al. (1993) characterized CL as an extracellular 

material in the ovary possessing a certain level 

of its development, maintenance and regression 

which might cause variations in weight, 

diameter and length of the ovary having CL. 

Histological study 

The total number of primary, secondary, and 

antral follicles was numerically greater (p>0.05) 

in CL– ovaries compared to CL+ ovaries, as 

determined by histological analysis. Again, the 

numbers of degenerated primary, secondary 

and antral follicles were found numerically lower 

(p>0.05) in CL– ovaries compared to the CL+ 

ovaries. These findings are not similar to 

Mahzabin et al. (2020) who conducted a 

histological study on cattle ovaries and found 

that CL– ovaries contained significantly higher 

number of total follicles and significantly lower 

degenerated follicles than ovaries with CL.  

The corpus luteum slows down the development 

of follicles (Hafez, 1993). Webb et al. (1999) 

explained that the existence of CL in a cyclic 

female's ovary produced a higher level of 

progesterone hormone that directs negative 

feedback to the anterior pituitary gland for the 

constraint of gonadotropin secretion, and 

finally, follicular degeneration takes place. As 

ovaries without CL contain higher number of 

growing follicles and lower numbers of 

degenerated follicles, indicates good-quality 

oocytes might be possible to harvest from these 

ovaries. 

 

CONCLUSIONS 

There was no statistically significant difference 

between the two types of ovaries however; 

ovaries without CL had a greater total follicle 

count and a lower number of degenerated 

follicles. So, it can be determined that both 

types of ovaries are good for the retrieval of 

oocytes for further reproductive biotechnological 

study. However, immunohistochemistry study is 

required to evaluate the ovaries more 

accurately. 
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