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Abstract 

 

 The most important removal cause of replacement gilts that occurred in the swine herds is the reproductive 
failure. The widespread causes of reproductive problem are induced by various factors and ovarian cysts were 
frequently found among these. The objective of this study was to scrutinize the impact of ovarian cysts on the expression 
of female steroid receptors in the uterine horns and oviducts of culling gilts. The genital organs were collected from 
culled replacement gilts which were categorized into three groups: gilts with single large cyst, multiple large cysts and 
normal ovary at follicular phase (control). The historical data were gathered for analyzing the relationship between 
culling reasons and ovarian cystic types. Blood samples were collected for examining the progesterone level. The 

immunohistochemical study was performed to elucidate the localization of estrogen receptor alpha (ER) and 
progesterone receptor (PR). Anestrus was the major culling reasons (50%) that found in the replacement gilts with 
multiple large ovarian cysts and progesterone level (45.8±21.2 nmol/l) was elevated in this group. The intensity and 

proportion of ER and PR nuclear positive staining detected in uterine horns and oviducts were lower in the group of 
multiple large ovarian cysts compared with the other groups. The investigations indicated that the malfunctions in 
ovarian hormonal synthesis, particularly the abnormal level of progesterone, influence on the expression of female 
steroid receptors in the uterine horns and oviducts. This occurrence may describe that the multiple large ovarian cysts 
were the important reason to reduce the functional efficiency of reproductive tracts and may be the main reason of 
anestrus found in the replacement gilts. 
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Introduction 

 In the swine farms, the reproductive 
disorders composed of repeat breeding, abnormal 
vaginal expulsion, anestrus, not getting pregnant and 
abortion are the main problem for removing 
replacement gilts (Stein et al., 1990; Lucia et al., 2000). 
These problems have been documented as the cost-
effective losses in the porcine industry (Dijkhuizen, 
1989). The reproductive function is actually 
complicated to clinically detect under field 
environments; therefore the entire reproductive tracts 
of culling pigs from the slaughterhouses are the 
practical source for investigating the abnormalities 
(Fitko et al., 1995). In sows, numerous previous studies 
indicated that the pathological lesions of these 
reproductive organs could not be usually observed in 
Thailand or European countries (Kunavongkrit et al., 
1986; Dalin et al., 1997; Heinonen et al., 1998). Likewise, 
Tummaruk et al. (2009) confirmed that more than 50% 
of the culling gilts displayed normal reproductive 
organs. For this reason, the microscopic investigations 
were necessary to scrutinize the reproductive tracts 
and the abnormalities of oviduct and uterine horn were 
apparently revealed in different manners in the gilts 
culled with anestrus or repeat breeding (Tienthai and 
Sajjarengpong, 2007a, 2007b; Teamsuwan et al., 2010). 
Definitely, the uterine horn and oviduct in domestic 
animals including pig are under control by the intricate 
mechanisms of ovarian steroid hormones and the 
appropriate hormonal levels affect the normal function 
in these organs to create a favorable micro-
environment for gametes and embryo (Tsai and 
O’Malley, 1994; Hunter, 2005). In previous study, 
Karveliene et al. (2007) reported that the low level of 
estrogen and progesterone in anestrous pigs is 
correlated between ovarian dysfunction and the 
weight of reproduction organs. To ascertain the 
abnormalities occurred in reproductive tracts, the 
gross pathological and microscopic morphological 
examinations could be inadequate; as a result the 
additional study involved in steroid hormonal 
receptors is required for more understanding in the 
regulations of ovarian hormones and their receptors 
predominantly in the culling gilts found the abnormal 
ovaries.  
 The cystic ovarian disease is a varied 
endocrinal disorder that correlated to ovarian 
dysfunction causing the reproductive disturbance 
(Ogasa et al., 1983). Generally, the ovarian cysts were 
regularly categorized into single or multiple cysts and 
subdivided into small or large cysts (Miller, 1984). The 
incidence of ovarian cysts in pigs culled due to 
infertility fluctuates between 2% to 24% (Einarsson et 
al., 1974; Ryan and Raeside, 1991; Heinonen et al., 
1998). Only in replacement gilts, the cystic ovaries were 
detected about 14% and more than 60% of these gilts 
were multiple ovarian cysts (Tummaruk et al., 2009). 
The changes of physiology and behavior in sows or 
gilts depend on the forms of ovarian cysts and most 
multiple cysts are suggested to be the serious cause for 
breeding because the gross pathological signs were not 
seen in reproductive tracts of these animals (Karveliene 
et al., 2007). Since the ovarian cysts are counted as the 
hormonal disease and the female steroid hormones 

accomplish their functions by binding through exact 
receptors at the target organs including uterus and 
oviduct (Yamashita, 1990). It is expected that the 
changes in the expression of female steroid receptors in 
the reproductive tracts resulting in the functional 
efficiency of ovary as well. Therefore, the principle 
objective of this study was to determine the influence 
of the ovarian cysts primarily the multiple large cysts 
on the immunostaining intensities of estrogen and 
progesterone receptors in the uterine horns and 
oviducts of gilts culled due to fertility problems. 

Materials and Methods 

Animal tissue collection: The reproductive organs of 
the crossbred Landrace × Yorkshire replacement gilts 
(n=40) were collected at the abattoirs. Their historical 
data were recorded particularly the culling reasons 
and blood samples were kept prior to slaughter for 
analyzing serum progesterone. The genital tracts were 
taken to the laboratory in a cool container after 
gathering approximately 6 to 8 hr for general 
macroscopic evaluation. The ovaries, uterine horns 
and oviducts were excised out of the whole genital 
tracts and culling gilt ovaries were categorized into 3 
groups: normal ovaries at follicular stage (n=9), single 
large cyst on the ovaries (n=13) and multiple large 
cysts on the ovaries (n=18) as previously distinguished 
by Tummaruk et al. (2009). The uterine samples were 
cut off from the mid-portion of the uterine horns, 
whereas the oviductal tissues were separated into 
utero-tubal junction (UTJ), isthmus and ampulla. All 
samples were immersed in 4% paraformaldehyde for 
immunohistochemical procedure.  
 
Progesterone hormone assay: Blood samples from 
culling gilts were centrifuged at 3,000 rpm for 10 min 
and the collected plasma was then frozen and kept at 

20C until analyzed. The progesterone level in plasma 
was examined by a solid-phase radioimmunoassay 
(Coat-A-Count®, Diagnostic Products Corporation, 
CA, USA) as previously described by Tummaruk et al. 
(2004) and the assay was carried out according to the 
manufacturer’s instructions. 
 
Immunohistochemistry: The tissue samples of uterine 
horns and oviducts from each group were randomly 
selected for immunohistochemical procedure 
composed of normal ovary (n=5), single large cyst 
(n=7) and multiple large cysts (n=10). The fixed 
samples were routinely prepared by histological 

techniques, embedded in paraffin blocks, cut in 4 µm 
thick sections and mounted on the coated slides 
(Superfrost™ Plus, Menzel-Glaser, Freiburg, 
Germany). All tissue sections were heated in the 

incubator at 40C for 4 hours, deparaffinized in xylene 
and rehydrated in decreasing concentration of alcohol 
prior to rinsing in phosphate buffered saline (PBS, pH 
7.2). The procedure of standard Avidin-Biotin 
Peroxidase immunohistochemical technique 
(Vectastain ABC-Elite standard; Vector Laboratories 
Inc., Burlingame, CA, USA) to determine the estrogen 

alpha (ER) and progesterone (PR) receptors as earlier 
performed by Tienthai et al. (2008, 2009). In brief, the 
antigen retrieval method was completed by boiling the 
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sections with 0.01 M citrate buffer (pH 6.0), 5×2 min in 
a microwave at 750 W. The endogenous peroxidase 
action was obstructed by immersing with 3% hydrogen 
peroxide in methanol and a non-specific background 
staining was reduced by incubation with normal horse 
serum (Vector Laboratories Inc.). Mouse monoclonal 
antibody to ERα (C-311, sc-787, Santa Cruz 
Biotechnology Inc., CA, USA) at a dilution of 1:50 and 
mouse monoclonal antibody to PR (PR-2C5, Invitrogen 
Ltd., Paisley, UK) at a dilution of 1:200 were used as 
primary antibodies. The incubation period for the 

primary antibody was 18-20 hr at 4C. Negative 
controls were accomplished by substituting the 

primary antibodies with normal mouse IgG (sc-2025; 
Santa Cruz Biotechnology Inc.) of the same dilution of 
the primary antibodies. The sections were then applied 
with the secondary biotinylated horse anti-mouse 
antibody (Vector Laboratories Inc.) at a dilution of 
1:500 followed by adding with ABC-mouse reagent 
(Vector Laboratories Inc.). The positive 
immunostaining was visualized using freshly 
prepared the 3, 3'-diaminobenzidine (DAB kit, Vector 
laboratories Inc.) in H2O2 and all tissue sections were 
counterstained with Mayer's hematoxylin and then 
mounted with glycerine-gelatin.  

 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Immunohistochemical staining of ER in different compartments of the selected gilt uterine tissues with normal ovaries 

at follicular stage (a, c) compared to culling gilts with multiple large ovarian cysts (b, d). The nuclear ER positive cells 
were stained brown (arrows) in the uterine epithelium (UE), subepithelial stromal layer (STR), superficial uterine 
glandular epithelium (SGE), deep glandular epithelium (DGE) and smooth muscle layer or myometrium (MYO). Negative 
control was illustrated in the inset of picture a. Bar = 40 µm. 

 
Categorization of positive immunohistochemical 
reaction: The uterine and oviductal sections were 
examined under light microscopy (BX50, Olympus, 
Tokyo, Japan) supplied with a digital camera 
Micropublisher 5.0 (Qimage, Surrey, Canada). The 
tissue micrographs were taken by selected program of 
Image Pro® Plus version 6 (Media Cybernatics Inc., 
MD, USA). The manual scoring of ERα and PR positive 
immunostaining cells was completed by the same 
person who was unaware of the independence of 
culling gilts. In uterine horns, five different 
compartments; luminal epithelium, superficial uterine 
glandular epithelium, deep uterine glandular 
epithelium, subepithelial connective tissue (CNT) layer 
and the smooth muscle layer were carried out, whereas 

only three partitions; luminal epithelium, subepithelial 
CNT layer and smooth muscle layer, in each parts of 
the oviducts were evaluated. Positive immunostaining 
intensity was classified into three different scores; 
weak (1), moderate (2) or strong (3) as previously 
performed by Tienthai et al., (2008, 2009). The 
proportions of the nuclei positive cells were estimated 
into four different scores (Karveliene et al., 2007); low 
proportion (<30% of positive cells, A), moderate 
proportion (31-50% of positive cells, B), high 
proportion (51-80% of positive cells, C) and almost all 
cells positive (>81%, D)    
  
Statistical analyzes: Data was statistically scrutinized 
using the SAS statistical package (version 9.0, SAS 
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Institute Inc., Cary, NC, USA). The mean and standard 
deviation of all parameters were calculated and were 
used to demonstrate data. The intensity scores from 
each tissue compartment of uterine horn and oviduct 
were compared using of Wilcoxon Scores test and 
Kruskal-Wallis’s test (NPAR1WAY procedure of SAS). 
A value of p<0.05 was considered statistically 
significant. 

Results 

Reproductive data: The historical data of culling 
replacement gilts and the incidence of ovarian cysts 
categorized by the culling reasons are displayed in 

Table 1 and 2, respectively. The gilts with multiple 
large cysts on the ovaries demonstrated a shorter 
(p<0.05) interval from entry-to-cull than the gilts with 
single large cyst on the ovary and normal ovary and 
the level of plasma progesterone in the culling gilts 
with multiple large cysts (45.8±21.2 nmol/l) was 
significantly higher (p<0.05) than the other groups 
(Table 1). All gilts (31 gilts) were sent to the abattoir 
with different culling reasons including anestrus, 
repeat breeding, unusual vaginal discharge, abortion 
and miscellaneous involved in reproductive tract. 
There were 50% of the culling gilts with multiple large 
cystic ovaries (18 gilts) were removed because of 
anestrus.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

Figure 2 Immunohistochemical staining of ER in different compartments of UTJ (a, b), isthmus (c, d) and ampulla (e, f) of the 
chosen gilt oviducts with normal ovaries at follicular stage (a, c, e) compared to culling gilts with multiple large ovarian 

cysts (b, d, f). The nuclear ER positive cells were marked brown (arrows) in the oviductal epithelium (OE), subepithelial 
connective tissue layer (SCT), and smooth muscle layer or myosalpinx (MYS). Negative control was illustrated in the inset 
of picture a. Bar = 40 µm.   
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Figure 3 Immunohistochemical localization of PR in different compartments of the selected gilt uterine tissues with normal ovaries 

at follicular phase (a, c) compared to culling gilts with multiple large ovarian cysts (b, d). The nuclear ER positive cells 
were stained brown (arrows) in the uterine epithelium (UE), subepithelial stromal layer (STR), superficial uterine 
glandular epithelium (SGE), deep glandular epithelium (DGE) and smooth muscle layer or myometrium (MYO). Negative 
control was illustrated in the inset of picture a. Bar = 40 µm. 

 

Immunohistochemical staining of ER in uterine 
horns and oviducts: As expected, the positive 

immunohistochemical labeling of ER was clearly 
presented in the nucleus of different cells within all 
uterine and oviductal tissue compartments in the 
control gilts (Figs. 1a, c and 2a, c, e) compared to the 

alteration of ER immunostaining that usually found 
in the gilts with multiple large ovarian cysts (Figs. 1b, 
d and 2b, d, f) whereas the negative controls displayed 
no staining (inset in Figs. 1a, 2a). The intensity 

(mean±SD) and proportion manual scoring of ER 
positive nuclear staining in both uterine horns and 
oviducts of the control, single large cyst and multiple 
large cysts was showed in Table 3 and 4, respectively. 
Almost all cells (D) were positively stained in most 
uterine compartment except the subepithelial 
connective tissue layer (C) whereas the proportion of 
positive cells of oviductal compartment in the control 
gilts varied between score C and D. However, the 
proportion of the nuclei positive cells of both uterus 
and oviduct was decrease in the multiple large cysts. In 

uterine horns, the strongest intensities of ER positive 
cells were observed in all tissue compartments in the 
control and the positive intensity staining was not 
significantly different from the single large cystic 
ovary. The intensity results from the multiple large 
cystic ovaries were obviously lower (p<0.05) than the 
control and single large cystic ovary. In oviducts, 

likewise the uterine tissues, the greatest intensities of 
the nuclear positive labeling were presented in all 
tissue compartments in the gilt with normal ovary. In 
the single cystic group, only the subepithelial CNT 
layer of UTJ, isthmus and ampulla demonstrated weak 
intensity immunostaining which was considerably 
different (p<0.05) from control group; meanwhile, the 
positive intensities observed in all oviductal tissue 
compartments of the multiple large cystic gilts were 
significantly lower (p<0.05) than both groups.      
   
Immunohistochemical staining of PR in uterine horns 

and oviducts: Similar to ER, the positive 
immunohistochemical expression of PR in the gilts 
with ovaries at follicular phase was conspicuously 
appeared in the nuclei of different uterine and 
oviductal cell types (Figs. 3a, c and 4a, c, e) while the 
negative controls exhibited no staining (inset in Figs. 
3a, 4a). The intensity and proportion manual scoring 
data of PR immunostaining presented in different 
tissue compartments of both organs were described in 
Table 5 and 6. In all uterine tissue compositions, the 
greatest positive intensities of PR were observed in the 
control gilts and were not considerably different from 
the single large cystic gilts; whereas, the weakest 
intensity staining was seen in all tissue compartments 
of the multiple large cystic gilts compared with the 
other groups (p<0.05). In UTJ, isthmus and ampulla, 
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the strongest intensities of the positive labeling were 
presented in all tissue compartments in the gilt with 
follicular ovary. In the gilts with single large cyst, the 
subepithelial CNT layer showed very weak 
immunostaining similar to the multiple large cystic 

groups which were absolutely different (p<0.05) from 
the control group. In the multiple large cysts, the 
intensities of positive staining of the gilt oviduct were 
significantly lesser (p<0.05) in all tissue compartments 
than the control groups. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4 Immunohistochemical staining of PR in different compartments of UTJ (a, b), isthmus (c, d) and ampulla (e, f) of the chosen 

gilt oviducts with normal ovaries at follicular stage (a, c, e) compared to culling gilts with multiple large ovarian cysts (b, 
d, f). The nuclear PR positive cells were stained brown (arrows) in the oviductal epithelium (OE), subepithelial connective 
tissue (SCT), and smooth muscle layer or myosalpinx (MYS). Negative control was illustrated in the inset of picture a. Bar 
= 40 µm. 

 

Discussion 

In the present study, we found that more than 
half of the replacement gilts culled with multiple large 
cystic ovaries demonstrated anestrus. Tummaruk et al. 
(2009) suggested that the replacement gilts in Thailand 
were culled due to the main reproductive problems 
composed of anestrus (44%), abnormal vaginal 
discharge (20.5%), repeat breeding (15.5%) and not 
being pregnant and abortion (10%) and miscellaneous 
reasons (10%).  It is interesting that the pathological 

signs in the reproductive tracts were not observed in 
these culling gilts (50.5%) whereas 20% of the 
replacement gilts culled due to reproductive disorders 
was seen accompanied with the ovarian cysts. 
Additionally, the high occurrence of return to estrus 
after artificial insemination and low incidence of 
farrowing rate were also observed in the sows with the 
ovarian cysts (Castagna et al., 2004). These findings 
confirmed the impact of ovarian cysts on the 
reproductive performance of female pigs and the cause 
of this problem was not thoroughly studied. Therefore, 
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we attempt to describe the association between the 
types of ovarian cysts and the culling reasons of 
replacement gilts. The present results indicated the 
gilts culled due to anestrus associated with the 
multiple large ovarian cysts correspond with the 
previous research reported that only multiple ovarian 
cysts affect the estrous cycle and conception because 
this cystic type mostly came from luteinized ovarian 
follicles and they synthesized progesterone in the 
adequate amount to interrupt the regular estrous cycle 
(Wrathal, 1980; Tummaruk and Kesdangsakonwut, 
2012). This information was approved that the high 
plasma progesterone level (45.8±21.2 nmol/l) found in 
these culling gilts was present in the sows with 
multiple large cysts (Babolola and Shapiro, 1990; 
Szulanczyk-Menzel et al., 2010) and it appeared nearly 
the similar level of normal sows (Britt et al., 1999) and 
gilts (Teamsuwan et al., 2010) during diestrus. 
Therefore, the hormonal variation particularly the 
progesterone resulting in the multiple large ovarian 
cysts observed in the present study could be the key 
explanation for the gilts culled by the anestrus 

problem. So far, the etiology of cystic ovarian disease 
in pigs has not been completely elucidated but it was 
suggested that the actions of adrenergic nerves and 
noradrenaline induced the multiple cystic ovaries in 
rat and pig (Dorfman et al., 2003; Jana et al., 2005; 
Kozlowska et al., 2008). Moreover, different factors 
might be associated with the formation of ovarian 
cysts, for example blocking of ovulation by tissue-type 
plasminogen activator (Whisnant et al., 1998), unstable 
or insufficient in releasing of GnRH (Babolola and 
Shapiro, 1990) and LH-peak levels (Almond and 
Richards, 1991). Furthermore, the deficiency of LH and 
FSH receptors in the developing follicles (Miller, 1984), 
the increase of ACTH and cortisol because of diverse 
stressful stimuli were expected as the stimulus of 
ovarian cystic disease in gilts (Liptrap and McNally, 
1977; Miller, 1984). In order to reduce the incidence of 
different kinds of cystic ovaries, the stressful stimuli, 
for example the concentrated acclimatization, 
overcrowding, and unsuitable climates must be 
diminished in the replacement gilts.      
 

 
Table 1 Reproductive data of culling gilts with normal ovaries at follicular phase, single large cystic ovaries and multiple large 

cystic ovaries (mean±SD). 
 

Variable factors Normal (n=9) Single (n=13) Multiple (n=18) 
Age at culling (day) 304.8±8.2a 309.7±11.6a 292.8±9.8a 
Body weight (kg) 149.7±2.9a 153.4±4.0a 154.2±3.4a 
Entry-to-cull (day) 76.4±9.1a 72.2±13.9a 49.1±11.2b 
Average daily gain (g/day) 511.5±15.4a 492.0±21.4a 502.9±18.2a 
Ovarian weight (g) 4.8±2.2a 8.9±3.7ab 17.5±3.2b 
Uterine weight (g) 735.7±46.7a 695.8±66.1a 711.7±56.1a 
Uterine length (cm) 232.6±12.3a 262.0±17.4a 277.3±14.8a 
Progesterone (nmol/l) 3.1±0.7a 8.4±5.3a 45.8±21.2b 

 

     a,bDifferent superscript within column differed significantly (p<0.05) 

 
 
Table 2 Culling reasons of reproductive disturbances associated with single large cystic ovaries and multiple large cystic ovaries 

in the replacement gilts. 
 
 
 
 
 
 
 
 

 
Table 3 Immunostaining intensity (mean±SD) and proportion of ER as determined by manual scoring in assorted tissue 

compartments of culling gilt uterine horns. 
 

Tissue compartments Normal (n=5) Single (n=7) Multiple (n=10) 

Uterine epithelium 2.60±0.55a/D 2.49±0.48a/C 0.80±1.03b/C 
Subepithelial stromal layer 2.60±0.55a/C 2.43±0.53a/C 1.50±0.70b/B 
Sup. glandular epithelium 2.60±0.55a/D 2.28±0.49a/C 1.00±1.15b/C 
Deep glandular epithelium 3.00±0.00a/D 2.71±0.49a/C 2.00±0.66b/C 
Smooth muscle layer 3.00±0.00a/D 2.71±0.49a/D 2.00±0.66b/D 

 

Different superscript letters within the same row are significantly different (p<0.05) 

 
 Based on the earlier reports, the pathological 
lesions of reproductive organs could not be usually 
observed in pigs (Kunavongkrit et al., 1988; Dalin et al., 
1997; Heinonen et al., 1998) and it was concerned that 
50% of replacement gilts culled due to reproductive 
failure found normal reproductive organs by gross 
examination (Tummaruk et al, 2009). Definitely, we 
required the supplementary findings, such as the 

expression of female hormonal receptors, to determine 
the mechanisms of steroid hormones on their 
receptors. In the present results, the intensity scores of 

ER and PR in the uterine horns and oviducts of these 
gilts were significantly lesser than single large cystic 
and the control gilts. As we have known that the female 
reproductive tracts are under dynamic changes during 
the estrous cycle, fertilization, conception and 

Culling reasons Single (n=13) Multiple (n=18)  

Anestrus  3 (23.1%)  9 (50.0%) 
Repeat breeding 4 (30.8%)  3 (16.7%)  

Abnormal vaginal discharge   3 (23.1%)  2 (11.1%)  

Abortion 1 (7.7%) 3 (16.7%) 
Miscellaneous   2 (15.4%) 1 (5.5%) 
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pregnancy by the main regulation of estrogen and 
progesterone (Steffl et al., 2008).  Estrogen was related 
to the cell proliferation, cell differentiation, and 
ciliogenesis whereas major function of progesterone 
was directly involved in the secretory cells, 
modifications of stromal cells and endometrial glands 
(Abe and Oikawa 1993; Graham and Clark, 1997; 
Molenda et al., 2003). These functions of female steroid 
hormones were completely carried out by binding via 
their specific receptors in the target tissues of 
reproductive organs (Tsai and O’Malley, 1994; 
Edwards, 2005). In cycling pigs, the 

immunolocalization pattern of ER and PR was clearly 
appeared positive brown nuclear staining in different 
cell types of all tissue compositions in uterus (Geisert 
et al., 1993; 2004; Sukjumlong et al., 2003; 2005) and 
oviduct (Stanchev et al., 1985; Steffl et al., 2004) in 
which the variation of intensity staining of both 
receptors was depended on cellular types and estrous 
cycle phases. The positive intensity was conspicuously 
revealed in all tissue compartments of uterus and 
oviduct during proestrus, estrus and metestrus 
corresponding to the present results in the normal gilts 
at the follicular phase (control group). According to the 
description from several findings the high level of 

plasma estrogen promoted the expression of both ER 
and PR in reproductive tracts of other species 
(Stanchev et al., 1990; Geisert et al., 1994). However, we 

found that the staining variation of ER and PR was 
appeared in each tissue layer in these control gilts, and 
this condition was also reported in pigs (Geisert et al., 
1993; Sukjumlong et al., 2003; 2005) and different 
domestic animals (Wang et al., 2000; Boos et al., 2006; 
Tienthai et al., 2008; 2009). The lower intensity 

appearance of ER and PR in the uterine horns and 

oviducts of gilts with multiple large ovarian cysts was 
the interesting aspect in the present study and 
indicated the relationship between this disease and the 
reproductive failure, especially anestrus. Previous 
studies performed the expression of ER and PR the 
uterus of sows and prepubertal gilts culled due to 
various reasons of reproductive disorders and the 
varied intensity immunostaining was performed in 
these pigs (Karveliene et al., 2007; Srisuwatanasagul et 
al., 2010). On the contrary, the information of 
immunolocalization of these steroid receptors is still 
absent in the oviducts of culling pigs. However, the 
present results indicated the changes of steroid 
receptors could associate with the culling causes that 
found in these gilts. As previously explanation by 
Roberts et al. (1983), they suggested that the plasma 
ovarian hormones impact the expression levels of 
specific receptors in the uterus, i.e. the amount of 
estrogen improved the uterine proliferation by 

elevating tissue levels of ER and PR while the 
progesterone opposed this activity. Additionally, the 
physiological modifications in the uterus and oviduct 
had a relationship not only the hormonal mechanism 
of receptor localization by both estrogen and 
progesterone but also their intensities of receptor 
proteins (Stanchev et al., 1990; Geisert et al., 1994). The 
present findings show the lowest intensities of both 

ER and PR in all tissue compartments of uterine horns 
and oviducts of culling gilts with the multiple large 
ovarian cysts implying the influence of abnormal 
progesterone levels down-regulated the expression of 

ER and PR. With this finding, it is possible that the 
insufficient functions of the reproductive organs might 
occur in these gilts.      
 

 
Table 4 Immunostaining intensity (mean±SD) and proportion of ER as determined by manual scoring in various tissue 

compartments of culling gilt oviducts. 
 

Tissue compartments Normal (n=5) Single (n=7) Multiple (n=10) 

UTJ    
Luminal epithelium 2.80±0.45a/C 2.43±0.53a/C 1.30±0.94b/A 
Subepithelial stromal layer 2.80±0.45a/D 1.86±0.69b/C 1.20±0.63c/A 
Smooth muscle layer 2.80±0.45a/C 2.43±0.53a/C 1.70±0.67b/A 
Isthmus    
Luminal epithelium 2.80±0.45a/C 2.43±0.53a/C 1.30±0.95b/A 
Subepithelial stromal layer 2.60±0.55a/D 1.71±0.49b/C 1.20±0.63c/A 
Smooth muscle layer 2.80±0.45a/C 2.43±0.53a/C 1.70±0.67b/A 
Ampulla    
Luminal epithelium 2.80±0.45a/C 2.43±0.53a/C 1.30±0.95b/A 
Subepithelial stromal layer 2.40±0.55a/D 1.71±0.49a/C 1.20±0.63b/A 
Smooth muscle layer 2.80±0.45a/C 2.43±0.53a/C 1.70±0.67b/A 

 

       Different superscript letters within the same row are significantly different (p<0.05) 

 
 
Table 5 Immunostaining intensity (mean±SD) and proportion of PR as determined by manual scoring in assorted tissue 

compartments of culling gilt uterine horns. 
 

Tissue compartments Normal (n=5) Single (n=7) Multiple (n=10) 

Luminal epithelium 2.80±0.45a/D 2.28±0.75ab/C 1.10±0.73b/C 
Subepithelial CNT layer 3.00±0.00a/C 2.43±0.53ab/C 2.20±1.03b/B 
Sup. glandular epithelium 2.80±0.45a/D 2.28±0.75ab/C 1.50±0.97b/C 
Deep glandular epithelium 3.00±0.00a/D 2.71±0.49ab/C 2.40±0.51b/C 
Smooth muscle layer 3.00±0.00a/D 2.71±0.49ab/C 2.40±0.51b/C 

 

  Different superscript letters within the same row are significantly different (p<0.05) 
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Table 6 Immunostaining intensity (mean ± SD) and proportion of PR as determined by manual scoring in various tissue 
compartments of culling gilt oviducts. 

 

Tissue compartments Normal (n=5) Single (n=7) Multiple (n=10) 

UTJ    
Luminal epithelium 2.80±0.45a/C 2.43±0.53ab/C 1.90±0.73b/B 
Subepithelial stromal layer 2.60±0.54a/B 1.86±0.69ab/B 1.90±0.73b/B 
Smooth muscle layer 2.80±0.45a/C 2.43±0.53ab/C 2.00±0.47b/B 
Isthmus    
Luminal epithelium  2.80±0.45a/C 2.43±0.53ab/C 1.90±0.74b/B 
Subepithelial stromal layer 2.60±0.54a/B 1.86±0.69ab/B 1.90±0.57b/B 
Smooth muscle layer 2.80±0.45a/C 2.43±0.53ab/C 2.00±0.47b/B 
Ampulla    
Luminal epithelium 2.80±0.00a/C 2.43±0.53ab/C 1.60±0.70b/B 
Subepithelial stromal layer 2.60±0.54a/B 1.86±0.69ab/B 1.70±0.67b/B 
Smooth muscle layer 2.80±0.45a/C 2.43±0.53ab/C 2.00±0.47b/B 

 

      Different superscript letters within the same row are significantly different (p<0.05) 
 

In conclusion, the information in our present 
study indicate that the gilts culled due to the 
reproductive failure with multiple large ovarian cysts 
frequently had anestrus and most of them revealed the 

lower proportion and intensity of ER and PR 
immunolocalization in most compartments of uterine 
horns and oviducts. It is expected that the decrease 
expression of ERα and PR in the uterus and oviduct of 
these culling gilts with the multiple large ovarian cysts 
reflected the abnormal progesterone level could 
interrupt the physiological functions of porcine 
reproductive tracts. As the types of ovarian cysts are 
complicated, the impact of follicular and luteal ovarian 
cysts on the gilt reproductive tracts must be certainly 
investigated to understand the cause of reproductive 
failure. 
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บทคัดย่อ 

 

การปรากฏของตัวรับฮอร์โมนเอสโตรเจนและโปรเจสเตอโรนภายในเนื้อเยื่อมดลูกและท่อน าไข่

ของสุกรสาวคัดทิ้งที่พบภาวะถุงน้ ารังไข่   

 

ไพศาล เทียนไทย1* เผด็จ ธรรมรักษ์2 
  

สาเหตุที่ส าคัญในการคัดทิ้งสุกรสาวทดแทนที่เกิดขึ้นกบัฝูงสกุรในฟาร์มคือ ปัญหาความบกพร่องทางระบบสืบพันธุ์ ซึง่เสาเหตุต่างๆ 
ของปัญหาความบกพร่องทางระบบสืบพันธุ์มาจากหลายปัจจัย โดยภาวะถุงน้ ารังไขม่ีความเกี่ยวข้องกับปัญหาดงักลา่วอยู่เป็นประจ า การวจิัย
ในครั้งนี้ จึงมีวตัถุประสงค์หลักเพื่อศึกษาผลกระทบของภาวะถงุน้ ารังไข่ต่อการปรากฏของตัวรับสเตียรอยด์ฮอร์โมนในปีกมดลูกและท่อน าไข่
ของสุกรสาวทดแทนท่ีถูกคัดทิ้ง ด้วยสาเหตุความบกพร่องทางระบบสืบพันธุ์ซึ่งตรวจพบภาวะถุงน้ ารังไข่ เก็บอวัยวะสืบพันธุ์สุกรสาวจากโรงฆ่า
สัตว์โดยแบง่ออกเป็น 3 กลุ่ม คือ สกุรสาวคัดทิ้งที่พบถุงน้ ารังไข่ขนาดใหญ่ชนิดใบเดียว สุกรสาวคดัทิ้งที่พบถุงน้ ารงัไข่ขนาดใหญ่ชนิดหลายใบ 
และสุกรสาวคัดทิง้ที่มีรังไข่ปกตใินระยะฟอลลิคูลาร์ (กลุ่มควบคุม) บันทึกข้อมูลประวัติของสุกรสาวทดแทนทุกตัว ส าหรับการวิเคราะห์
ความสัมพันธ์ระหว่างสาเหตุการคัดทิ้งและชนิดของถงุน้ าที่ตรวจพบ รวมทั้งเก็บตวัอย่างเลือดเพือ่ตรวจหาระดับโปรเจสเตอโรน ศึกษาการ
ปรากฏของตัวรับเอสโตรเจนอัลฟาและตัวรับโปรเจสเตอโรนในชั้นต่าง ๆ ของปีกมดลูกและท่อน าไข่ด้วยวิธอีิมมูนโนฮีสโตเคม ี ผลการศึกษา
ครั้งนี้ พบว่า การคัดทิ้งสุกรสาวทดแทนที่พบภาวะถุงน้ าขนาดใหญ่ชนิดหลายใบมสีาเหตุมาจากการไม่เป็นสัดสูงถึงร้อยละ 50 และระดับโปร-
เจสเตอโรนในพลาสมา (45.8±21.2 nmol/l) สูงขึ้นในสุกรสาวที่พบภาวะถุงน้ าขนาดใหญ่ชนิดหลายใบ ผลของความเขม้และการกระจายตวั
ในการติดสีบวกของตัวรบัเอสโตรเจนอัลฟา และตัวรับโปรเจสเตอโรนในเนื้อเย่ือชั้นต่างๆ ของปกีมดลูกและท่อน าไข่โดยส่วนใหญ่มีระดับความ
เข้มลดต่ าลงในกลุ่มสุกรสาวคัดทิ้งทีพ่บถุงน้ ารังไข่ขนาดใหญ่ชนิดหลายใบ เมื่อเปรียบเทยีบกับสุกรสาวกลุม่ควบคุมและสุกรสาวที่พบถุงน้ ารัง
ไข่ขนาดใหญ่ชนิดใบเดียว ผลการวิจัยบ่งชี้ถึงความผดิปกติบางอยา่งในการผลิตฮอร์โมนจากรังไข่โดยเฉพาะอย่างยิ่งฮอร์โมนโปรเจสเตอโรนที่
ผิดปกติ ซึ่งอาจสง่ผลกระทบต่อการแสดงออกของตวัรับฮอร์โมนเพศเมยีในปีกมดลูกและท่อน าไข่ อบุัติการณ์ในการศกึษาในครั้งนี้ อธบิายได้
ว่าถุงน้ ารังไข่ขนาดใหญ่ชนิดหลายใบอาจเกี่ยวข้องหรอืเหนี่ยวน าให้เกิดความบกพร่องในการท าหนา้ที่ของทางเดินสืบพันธุ์เพศเมีย และอาจ
เป็นสาเหตุหลักทีก่่อให้เกิดภาวะการไม่เป็นสดัในสุกรสาวทดแทน 
 
ค าส าคัญ: ถุงน้ ารังไข ่ ตวัรับเอสโตรเจน สกุรสาว ตัวรับโปรเจสเตอโรน อวัยวะสืบพันธุ์เพศเมีย  
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2ภาควิชาสูติศาสตร์ เธนุเวชวิทยา และวิทยาการสืบพนัธุ์ คณะสัตวแพทยศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย ปทุมวัน กรุงเทพฯ 10330  
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