
 

INT J CURR SCI 2017, 20(1): E 87-94 

RESEARCH ARTICLE                                                                                ISSN 2250-1770  

Cowper’s syringocele with an anthracycline antibiotic doxorubicin  

Gotmare VV and MS Sastry 

Department of Zoology, RTM Nagpur University, Nagpur-440 033, India 

Corresponding author(s): vasundhara.gotmare87@gmail.com; sastry_nidhi@rediffmail.com 

Abstract 

 Cowper’s syringocele a cystic disease is a rare but an under-diagnosed cystic dilation of the Cowper’s ducts 

and is increasingly being recognized in the adult population. They are frequently not detailed in major uropathology, 

radiology and urologic textbooks even though they can cause severe lower urinary tract symptoms by compressing 

the urethra or diverting urinary flow. In the present study, Cowper’s gland, an accessory reproductive gland, which 

contributes to semen coagulation and urethral lubrication two types of syringocele dilation (Type-1 and Type-2) have 

been observed after the administration of 1 mg (Type-II, a perforated syringocele with dilated distal duct) and 2 

mg/KgBW (Type-I, a simple syringocele with mild dilated) Doxorubicin, an anthracycline antibiotic in the white rat. 

However, the dose level 15, 10 and 5 mg/Kg BW doxorubicin treatment only revealed some histopathological 

alterations such as an increase in fibro-muscular tissue causing shrinkage and compactness of tubules, reduction in 

the acinal size, atrophic changes in  the  secretory  epithelium  leading  to  reduction  in  the  secretory  activity,  

acellular stroma rich in long strands of collagen fibers which are also of great significance in understanding the 

appearance of benign stromal neoplasm in the Cowper’s gland but no dilatation of the duct. Since there is a limited 

international published literature about syringocoele the present study would be of importance to the urologists and 

cancer patient who use doxorubicin, an anthracycline antibiotic for the treatment of pancreas, prostate, testis (germ 

cell) and thyroid gland cancer.  
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Introduction 

 Bulbo-urethral or Cowper’s glands, accessory 

reproductive glands which are present in the majority 

of mammals, usually appear as a single pair of 

multilobular tubular glands (Mitsumori and Elwell, 

1994). They are situated in the urinogenital 

diaphragm deep to the bulb of the penis between the 

ischiocavernosus and the bulbocavernosus 

(bulbospongiosus) muscles, embedded within the 

deep transverse perineal muscle and form part of the 

pelvic floor. The accessory ducts of the Cowper’s 

gland join and enter the posterior urethra (Dunker and 

Aumuller, 2002). In rodents the bulbo-urethral gland 

produces a mucous secretion that supports the 

survival of spermatozoa and provide a medium 

through which they can move through the 

reproductive ducts (e.g. epididymis, vas deference, 

ejaculatory duct and urethra), for semen coagulation 

and urethral lubrication, since in the absence of 

coagulant spermatozoa are not transported through 

the cervix to the site of fertilization, for ejaculation of 

viable sperm into the female reproductive tract and 
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hence during fertility (Chughtai et al., 2005; Badia et 

al., 2006; Sastry et al., 2010; Akosman et al., 2013). 

The glands are also involved in immune defence of 

the genital urinary tract, play a role in fertility and 

secrete many glycoprotein including prostate specific 

antigen (PSA) (Chugtai et al., 2005). 

 Doxorubicin is an anthracycline antibiotic, is a 

widely used chemotherapeutic agent. In spite of its 

high antitumor efficacy, the use of doxorubicin in 

clinical chemotherapy is limited due to diverse 

toxicities, including testicular toxicity. Doxorubicin 

has multiple mechanisms of action, including its 

interaction with the enzyme topoisomerase II, metal 

ion chelation and free radical generation (Xu et al., 

2005). More recently doxorubicin was found to 

reduce the viability of cancer cells via RNA damage 

(Fimognari et al., 2008). Doxorubicin exert a number 

of side effects on the reproductive system of male and 

one of the most noticeable effect has been noted in 

the present study is Cowper’s syringocele which is a 

rare but an under- diagnosed cystic dilation of the 

Cowper’s duct and is increasingly being recognized 

in the adult population. They are frequently not 

detailed in major uropathology, radiology and 

urologic books even though they can cause severe 

lower urinary tract symptoms by compressing the 

urethra or diverting urinary flow (Massion et al., 

1979; Kumar et al., 2007; Watson et al., 2007). 

Materials and Methods 

Chemicals 

 Doxorubicin hydrochloride injection by Oplax 

(50 mg/25 ml) Markans Pharma Ltd., Mumbai, India. 

 Animals  

 In the present study, healthy male wistar strain 

albino rats weighing 151.67±6.01 to 176.00±3.06 

gms were obtained from the breeding colony of 

Department of Biochemistry, RTM Nagpur 

University, Nagpur, India were raised on a 

commercial pellet diet (Hindustan Liver Ltd.) and 

water ad libitum. The animals were housed at 

constant temperature (28±2ºC) and relative humidity 

(60±10%) with a 12 h light 12 h dark cycle. 

Treatments 

 Various sets of experiments were performed 

for each drug and were compared with the vehicle 

treated control. The drug was administered 

intraperitoneally. The doses used are summarized in 

table 1. 

Table 1. Experimental Design for control and Doxorubicin treatments 

 

Abbreviations: - E. V. = Equal Volume, I.P. = Intraperitoneal, B.W. = Body Weight 

 

 

 

Number of animals and sex Treatment Dose (mg/KgBW) Route Duration 

6 Males (Control) Saline E.V.  

 

 

I.P.  

- 

6 Males (Experimental)  

 

Doxorubicin 

  

15 mg daily 5 days 

6 Males (Experimental) 10 mg daily 10 days 

6 Males (Experimental) 5 mg daily 15 days 

6 Males (Experimental) 2 mg daily 30 days 

6 Males (Experimental) 1 mg daily 40 days 
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Fig. 1. Vehicle treated control: Note normal appearance of ducts from the acini (arrow) which are end products of the 

normal ducts separating the various lobules. These ducts open into normal appearing central ampulla before they 

open into the exocrine duct. X400; Fig. 2. 2 mg/KgBW Doxorubicin: Treatment resulted into dilatation, a clinical 

condition known as syringocele. X400; Fig. 3. 1 mg/KgBW Doxorubicin: Further enhancement in the degree of 

dilation or in the clinical manifestation, syringocele appearing as confluent passage. X100 

 

 

 

  

1 

2 

3 
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Observation: Vehicle-treated control 

The rat bulbo-urethral (Cowper’s) glands are 

small paired glands partially embedded in the skeletal 

muscle fibres of the urinogenital diaphragm. Each 

gland is divided into several lobes and opens with a 

single duct onto the floor of the cavernous part of the 

urethra. The lobes consist of secretory end - pieces or 

alveoli that open directly, or through small ducts, into 

wide cavities called ampullae. The principal duct 

originates from the confluence of the ampullae of the 

various lobules. Thus, the characteristics feature of 

this vehicle-treated control gland is the occurrence of 

a network of normal ducts distributed among the 

acini as well as in between the lobules. The alveoli 

and ampullae are bounded by tall glandular cells with 

flattened basal nuclei. The cytoplasm is full of 

secretion granules. These granules are bound by a 

unit membrane, but large irregular masses are also 

seen in the collecting duct which is lined by a single 

layer of cuboidal cells. Some granules have dense 

corn-like structure. The secretory epithelium is so tall 

that it nearly fills the lumen. Small amounts of 

stromal and smooth muscle cells surround each 

acinus. The striking feature of the secretory 

epithelium is the occurrence of secretory vacuoles 

showing filamentous or reticular texture (Fig. 1). 

Two mg/KgBW/day for 30 days 

 This treatment disturbed the normal architecture 

of the gland as evident by the occurrence of dilated 

lumen of the ducts in the centre indicating prevalence 

of  syringocele of the ducts  (Type-I, a simple 

syringocele with dilated distal duct), similarly cyst 

like acini with dilated lumen in the vicinity of central 

opening of the ducts. The prevalence of cystic disease 

syringocele is further supported by non-existence of 

lumen in the peripheral acini and small lumens in the 

sub-peripheral cysts (Fig. 2). 

One mg/KgBW/day for 40 days 

 This treatment resulted into great enhancement 

in the degree of cystic disease syringocele as shown 

in figure 3 when compared to the previous treatment. 

The distal ducts appeared to be highly dilated 

occupying almost most part of the gland (Type-II, a 

perforated syringocele with dilated distal duct) when 

observed anatomically the duct also showed minute 

perforation. 

Discussion 

 Bulbo-urethral or Cowper’s glands, which are 

present in the majority of mammals, usually appear as 

a single pair of multilobular tubular glands 

(Mitsumori and Elwell, 1994). They are situated in 

the urogenital diaphragm deep to the bulb of the penis 

between the ischiocavernosus and the 

bulbocavernosus (bulbospongiosus) muscles, 

embedded within the deep transverse perineal muscle, 

and form part of the pelvic floor. The accessory ducts 

of the Cowper’s gland join and enter the posterior 

urethra (Dunker and Aumuller, 2002). In rodents the 

bulbo-urethral gland produces a mucous secretion 

that supports the survival of spermatozoa and provide 

a medium through which they can move through the 

reproductive ducts (e.g. epididymis, vas deference, 

ejaculatory duct and urethra), for semen coagulation 

and urethral lubrication, since in the absence of 

coagulant spermatozoa are not transported through 

the cervix to the site of fertilization for ejaculation of 

viable sperm into the female reproductive tract and 

hence during fertility (Badia et al., 2006; Adebayo et 
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al., 2009; Dimitrov et al., 2011; Sastry et al., 2010; 

Mawhinney and Mariotti, 2013; Akosman et al., 

2013).  

 The secretion of the bulbo-urethral glands are 

emitted at the beginning of the ejaculatory phase and 

it is conceivable that, besides secretion from the 

prostate, some components of the first seminal 

fraction (Mann and Lutwak-Mann, 1981) could be 

produced by these glands. Cowper’s glands are small 

appendages of the male genital tract. They are 

involved in the immune defence of the genitourinary 

tract (Riva et al., 1990), play a role in fertility and 

secrete many glycolproteins, including prostate 

specific antigen PSA (Beil and Hart, 1973; Chugtai et 

al., 2005; Akosman et al., 2013). Spring-Mills and 

Hafez (1980) described mucous as well as serous 

types of cells in the alveoli. The gland secretes 

mucosubstances but also some neutral 

mucosubstances. The acid mucosubstances consist 

mainly of sulphated acid mucosubstances and a 

smaller amount of carboxylated acid mucosubstances 

(Sialo mucin) (Riva et al., 1988; Sirigu et al., 1993; 

Archana et al., 2011). The secretions of the bulbo-

urethral glands are emitted at the beginning of the 

ejaculatory phase and it is conceivable that, besides 

secretions from the prostate, some components of the 

first seminal fraction could be produced by these 

glands (Mann and Lutwak-Mann, 1981; Sirigu et al., 

1993; Balaji et al., 2008). These glands can be 

affected by neoplastic, infectious, stone and 

especially cystic diseases syringocele (Chughtai et 

al., 2005; Watson et al., 2007; Melquist et al., 2010).  

 Histologically the Cowper’s gland of the rat is 

a lobular gland and centrally in each lobe, there is a 

duct, the ampulla, into which the alveoli drain, either 

directly or via a very short and narrow ductule. All 

the alveoli are cyst-like dilated; the alveoli and 

ampullae are bounded by tall glandular cells which 

nearly fill the lumen with flattened basal nuclei. 

Glandular lobules are divided by connective tissue 

septa and the whole gland is surrounded by a 

connective tissue capsule and embedded in a thick 

layer of striated skeletal muscle. The cytoplasm is full 

of secretory granules. There is only one large 

secretory duct lined by a single layer of cuboidal cells 

into which all the ampullae open and this leave the 

gland at one end. Myoepithelial cells are present 

around the secretory cells. The above described 

histological structures of the vehicle-treated control 

are in consonance with the other mammals (Sirigu et 

al., 1993; Mitsumori and Elwell, 1994; Roic et al., 

2005; Adebay et al., 2009; Sastry et al., 2010).  

 The histological structures are further 

strengthen by the ultrastructural studies (Riva et al., 

1990). These showed that the parenchyma of the 

Cowper’s glands consists of (a) secretory tubules and 

alveoli lined by typical mucoid cells at different 

stages of secretory cycle, and (b) an excretory duct 

system. Secretory elements were also observed in the 

ducts, marked by the presence of secretory small dark 

granules in the cytoplasm (Riva et al., 1988). 

Cowper’s glands syringocele can occur in all ages 

and are often asymptomatic in human and animals 

(Bagshaw and Ladds, 1974). We found syringocele in 

1mg (Type-II, a perforated syringocele with dilated 

distal duct) and 2 mg/KgBW (Type-I, a simple 

syringocele with mild dilation of the duct) 

Doxorubicin treated groups. Our results are in 
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accordance with Wardrip et al. (1998); Dunker and 

Aumuller (2002). Dunker and Aumuller (2002) who 

described that the syringocele may be resulted from 

an outflow obstruction in Cowper’s ducts. From the 

anatomical and histological observations it is noted 

that in the present study the dilation or syringocele of 

the duct takes place however, the degree of dilation 

appeared to be variable depending upon the dose and 

duration of Doxorubicin administration when the old 

literature was reviewed it was noted that four types of 

syringocele in human have been described (Surana et 

al., 2015). 

Type-I: a simple syringocele with mild dilatation of 

the duct; Type-II: a perforated syringocele with 

dilated distal duct; Type-III: an imperforate 

syringocele that does not communicate with the 

urethra; Type-IV: a ruptured syringocele  

 The type of syringocele described in the 

present study belong to type-I (2 mg/Kg BW 

treatment) and type-II (1mg/Kg BW treatment). The 

present study is also supported by the atrophic 

changes observed in the Cowper’s gland with the 

doses (5, 10 and 15 mg/kg BW) not included in 

present study depicting normal occurrence of duct 

system in the acini, as well as of ampulla. The perusal 

of literature could not clear the etiology of 

syringocele however, both congenital and acquired 

types have been described. In the present study 

because of drug administration stasis and pressure 

changes might have caused obstruction to the orifices 

of the bulbouretheral duct resulting in the 

accumulation of mucous and/or urine causing such 

cystic disease which may lead to bacterial 

colonization and secondary infection (Massion et al.,  

1979; Kumar et al., 2007). 
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