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Background: V. sloanii  is a slug of the Veronicellidae 
family. The reproductive system of this common garden 
pest and potential agricultural menace is the subject of 
extensive investigation 
by two researchers at 
the University of the 
West Indies, Dr. Angela 
Fields and Ph.D. 
candidate Nickelia 
Clarke.  Key 
components of this 
reproductive system 
examined were: 
 

 The penis 

 The penial papilla (an accessory organ used in 
copulation). 

 The bursa copulatrix, a specialized organ with the 
ability to digest allosperm (sperm received from a 
mate). 

 The bursal stalk, the pathway by which sperm 
enters the bursa copulatrix.  

 
Objectives: The bursal stalk, canalis junctor, penis and 
penial papilla of V. sloanii were examined histologically to 
support the wider research efforts of Dr. Fields, Dr. Gomes 
and Nickelia Clarke.  

 
Specimen Collection: Specimens 
were collected between June 
2013 and July 2013 from Jack-in-
the-Box Gully, St. Thomas and 
the Bellairs Research Institute, St. 
James. Dissections were 
performed at the University of 
the West Indies, Cave Hill 
Campus, St. Michael. 
 
Dissection: First, slugs were anesthetized via immersion in 
water until they were unresponsive. A slit the length of the 
hyponotum was performed in order to allow the fixative to  

more completely penetrate the specimen. Immersion in 
buffered formalin fixative occurred for a period of 2 h. 
Following this, specimens were rinsed in ethanol and 
dissection was completed. Dissection removed the bursa 
copulatrix, the bursal stalk and the canalis junctor. The penis 
and penial papilla were also removed at this point. 

 
 
Dehydration and Clearing: The tissue samples were immersed 
in three baths of 70% EtOH for 30 min. each, followed by 
immersion in a succession of baths of 80%, 90%, 95% and 
100% EtOH, each for 30 min., and a bath of 100% EtOH for 60 
min. Following this, sample tissue was immersed in 3 baths of 
chloroform for 10 to 15 min each. Finally, the tissue was 
immersed in 3 baths of liquid paraffin at 80 degrees Celsius for 
30 min. each. The penis and penial papilla tissue samples went 
through a similar process, automated by the use of the 
Barbados Veterinary Services Laboratory’s Citadel Tissue 
Processor, with the exception of the use of Safe Clear rather 
than chloroform as a clearing agent. 

 
 
 
 
 
 
 
 
 
 
 
  
 
 

Fig 1. V. sloanii mating 
Fig. 3. Bursal copulatrix and bursal stalk 

Dissection and photo by Dr. Angela Fields 

Fig 2. Locations 

Fig. 4. Citadel Tissue Processor 



Embedding: The bursa copulatrix, bursal stalk and canalis 
junctor were originally embedded at the University of the 
West Indies, but had to be re-embedded as the shape of 
the blocks were 
incompatible with 
the equipment at 
the Barbados 
Veterinary Services 
Lab that was 
ultimately used to 
section the tissue.  
As a result, 
embedded samples 
were melted and 
re-embedded in 
rectangular plastic 
frames that fit to 
metal specimen 
holders with new 
paraffin at a Leica 1160 embedding station. Tissue samples 
were oriented in specific ways in order to maximize the 
likelihood of obtaining a useful section. For example, 
penises were embedded both horizontally and vertically to 
achieve both a cross-section and a longitudinal view of the 
tissue.  
 
 
Sectioning: Blocks were sectioned on a Leica 2235 rotary 
microtome. Three 
micrometer sections 
were taken from 
three each 
specimen: a layer of 
tissue closest to the 
front of the block 
(facing the front of 
the microtome) and 
two sections from 
deeper in the block. 
This was done to 
allow examination 
of different parts of 
the tissue.  The wax 
ribbon produced by the microtome was then transferred to 
a Fisher Flotation Bath Model 134 via a glass plate sprayed 
with ethanol. Adhesion to microscope slides occurred 
began in the water bath and was completed in the 
warming tray of the Leica 1160 embedding station. 
 

 

Staining: Staining was performed at the Barbados 
Veterinary Services Laboratory using a Shandon Varistain     
24-4, an automatic carousel-type slide stainer. The stains 
used were hematoxylin-eosin . These widely used stains, 
display a broad spectrum of cytoplasmic, nuclear, and 
extracellular features. Staining began with a 
deparaffinization process using Safe Clear.  A series of 
alcohol baths was used to rehydrate samples prior to 
staining.  Final clearing of alcohol from samples was 
performed using Safe Clear. 
 
 
 
 
 
 
 
 
 
 
 
 
Results: A total of eight bursa copulatrix, eight bursal stalks, 
three penises and three penial papillae were dissected,  
cleared and sectioned. The secretory role of the penial 
papilla is reflected in the section shown in Fig. 7. The base 
of the penial papilla is in the upper right portion of the 
picture and the tubules of the penial papilla in the lower left 
portion of the picture. The wall of the bursal stalk was very 
muscular. The vas deferens was clearly visible in the 
sections of the penis. 
 
Impact:  Though no new structures were found, this project 
did identify promising areas of future research on the 
reproductive system of this potential agricultural pest. The 
hands-on, practical approach taken to histology provided 
the undergraduate investigator with an excellent 
educational experience and learning opportunity. 
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Fig. 6. Sectioning 

Fig. 7. Tubules of the Penial papilla 

Fig. 5. Embedding 


