
INTRODUCTION    
Regeneration, or the ability to replace lost 
body parts, is broadly—but not uniformly—
observed across the animal kingdom; the 
efficiency and mechanisms used to 
regenerate can vary within a single phylum, 
as well as during an organism’s life cycle 
[1-2]. This disparity suggests that 
regeneration can have  significant tradeoffs 
on survival and reproduction [1]. In this 
experiment, tail regeneration of Xenopus 
laevis tadpoles was investigated in the 
presence (olfactory/visual cues) and absence 
of a predator, crayfish (Orconectes sp.).  

METHODS 
Xenopus laevis tadpoles were ordered from 
the Connecticut Valley Biological Supply 
Company at approximately stage 50. Tadploes 
were mounted on wet paper towel and their 
tails were amputated vertically at the midpoint 
using a razor blade (Fig.1). Measurements 
were taken of each tadpole before and after 
amputation. The forty-eight amputated 
tadpoles were then evenly distributed into 
one of three treatment groups: no treatment, 
olfactory cues and visual cues (Fig. 2). The 
full body length of each tadpole was recorded 
every other day for an eight day period. On 
day 7 of the experiment, photographs were 
taken of each tadpole’s tail next to a 
centimeter ruler under a microscope (Fig.4a). 
Using ImageJ, I was able to calculate the 
regeneration for each tadpole individually 
(Calculation 2).  
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Figure 2. The Experimental Design 
 Tadpoles were divided into three groups after amputation:  

 no treatment (A), olfactory cue (B), and visual cue (C). In group B, 
tadpoles were exposed to the same water as the predator by dividing 
the tank in half with an opaque, perforated plastic insert. In group C, 
tadpoles were placed next to a glass tank containing a predator. All 

predators were fed live tadpoles every other day. 

Figure 1. The Amputation 
Images of before (A) and after (B) the amputation Figure 4. Regeneration of Tadpoles by Day 7 

This post-hoc analysis suggests that there was a 
statistically significant ( P<0.05) difference in 

regeneration between the no treatment group and 
the visual cue group. The difference in regeneration  
between the no treatment group and the olfactory 
cue group, as well as the olfactory cue group and 

the visual cue group, were not statistically 
significant (P>0.05).  
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Figure 3. Average Regeneration in the Presence and Absence 
 of a Predator Over Eight Days 

After using calculation 1 to estimate the regeneration of each tadpole 
individually, the average length of regeneration was determined for 
each group: no treatment (), olfactory cue (), and visual cus (Δ). 

While all groups regenerated, there was no significant trend or 
variation between the groups’ averages for each day. 

B) CALCULATIONS 

RESULTS 

ImageJ Tail Length  = “Regeneration” 
     ImageJ Unit               1 Millimeter 

       Length of Tadpole on Day X         
Average Length of Group Post-Amputation  

Regeneration on Day X    

(1) 

(2) 

- 

CONCLUSIONS 
Based on my results, it can be suggested 
that the visual cues of a predator can 
accelerate tail regeneration in tadpoles (Fig. 
4b). This variation may be in response to an 
increased predation risk when the tail is 
ablated/injured as Walsh et al. (2008) 
demonstrated that tail morphology has the 
capacity to be altered in the presence of a 
predator [3]. While Figure 3 does not support 
my conclusion, the way in which tadpoles 
were measured and the calculation used 
may have interfered with the results; each 
time a tadpole died, the group’s average 
regeneration was drastically distorted.  

 In future experiments, it would be beneficial 
to assign only one tadpole per tank in order 
to measure tail regeneration of each tadpole 
individually over time.  
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