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Abstract 

Earthworms are the terrestrial oligocheates of the class Chaetopoda and phylum Annelida. Earthworms, Lampito 
mauritiispecies found in India as well as many regions of the world. The species Lampito mauritii is an experimental animal 
recommended by OECD in 1984. Lampito mauritii is an indigenouscheap test species, which is widely used in vermiculture, 
agriculture, etc. and it can be easily cultivated in the laboratory conditions. So, earthworms, Lampito mauritii species were selected 
for the present study. In this study we cut worms in different places and in different sized pieces to find out if there is relationship 
between regeneration and size or orientation of the body. The main aim of our study is to get a more comprehensive understanding on 
the effects of Aloevera extract on the regeneration of earthworms, Lampito mauritii. 
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Introduction 

Regeneration means the regrowth of a damaged or missing organ part from the remaining tissue. It is the process by 
which some organisms replace or restore lost or amputated body parts. The common aim of embryogenesis or sexual reproduction and 
post embryogenesis or asexual reproduction and regeneration is to create a perfect organism (Grdisa, 2010; Yoshida and Shin, 2010, 
Niva et al., 2008). Regeneration required the presence of huge amount of regenerative stem cells to rebuild anterior mesoderm and 
dedifferentiation of epidermis and intestine is needed for the process of rebuilding ectodermis and endodermis, nevertheless, 
regeneration of the posterior organs exclusively is performed by stem cells (Yoshida and Shin, 2010). Many organisms have the 
ability to regenerate tissue to some extent from the healing of wounds to replace the entire organs. Earth worm species are prime 
organisms for tissue regeneration and stem cells studies due to their extensive capacity to regenerate. It is well known that parts of 
earthworms can survive if they are cut off (Myohara, 2004). Earthworm is the common name for the larger terrestrial invertebrates of 
the Oligochaeta in the phylum Annelida. The common names for earthworm include "dew-worm", "night crawler” and "angleworm”. 
The earth worms are characterized by having a vascular system with true capillaries, male pores behind the female pores and a 
multilayered clitella or thickened glandular section of the body wall (Li et al., 2010). While, as the name earthworm suggests, the 
main habitat of earthworms is in soil, there is a diversity of habitats among the species (Elmer and ferrandino, 2009).  

 
Earthworm populations depend on both physical and chemical properties of the soil, such as soil temperature, 

moisture, pH, salts, aeration and texture, as well as available food and the ability of the species to reproduce and disperse (Struck et 
al., 2007). One of the most important environmental factors is pH, but earthworms vary in their preferences. Most earthworms favour 
neutral to slightly acid soil. Soil pH may also influence the numbers of worms that go into diapauses or a temporary halt in 
development at an early life history stage. Earthworms form the base of many food chains. In addition to 
important ecological and economic benefits, earthworms provide biological, chemical, and physical benefits to soil fertility. As the 
earthworm advances its own maintenance, development, and multiplication, it aerates and mixes the soil, helps with composting dead 
organic matter into rich humus and converts soil particles into accessible nutrients (Bely and Sikes, 2010). Earthworms have the 
facility to replace or replicate lost segments, but this ability varies between species and depends on the extent of the damage. There 
were significant differences in both survival rates and lengths of regeneration between immature earthworms and clitellate adult 
earthworms during the early stages of regeneration, but not at later stages of regeneration. The immature earthworms had a greater 
regeneration potential than clitellate adults amputated at the same segment (Kawamoto et al., 2005). The survival rates of earthworms 
were correlated significantly with the number of body segments remaining after amputation, but not with the position of the 
amputation. If an earthworm is split in to two, it will not become two new worms. The head of the worm may survive and 
regenerate its tail if the animal is cut behind the clitella. But the original tail of the worm will not be able to grow a new head or the 
rest of its vital organs and will instead die (Yan-Qiu et al., 2007). 

 
Aloe vera is one of approximately 420 species of the genus Aloe (Dagne et al., 2000), which is variously classified as 

belonging to the Asphodelaceae, Liliaceae, or Aloaceae families. Aloe vera is a perennial succulent xerophyte; it has elongated and 
pointed leaves that are joined at the stem in a rosette pattern and that grow to about 30–50 cm in length and 10 cm in breadth at the 
base in the adult plant (World Health Organization, 1999). The leaf is protected by a thick, green epidermis layer (skin or rind), which 
surrounds the mesophyll. Immediately beneath the rind are located the vascular bundles, which are composed of three types of tubular 
structures: the xylem; transports water and minerals from roots to leaves, the phloem; transports starch and other synthesized products 
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to the roots and the large pericyclic tubules; contains the yellow leaf exudates commonly referred to as “aloes,” “sap,” or “latex” 
(Boudreau and Beland 2006). The parenchyma is the major part of the leaf by volume, contains a clear mucilaginous gel known 
as Aloe veragel (Femenia etal., 2003). 

 
Aloe vera is considered to be the most biologically active of the Aloe species (World Health Organization 1999). More 

than 75 potentially active constituents have been identified in the plant including vitamins, minerals, saccharides, amino acids, 
anthraquinones, enzymes, lignin, saponins, and salicylic acids. The leaf exudate contains anthraquinones, particularly barbaloin, which 
appear to be responsible for its bitter taste and cathartic effect (Dagne et al., 2000; Boudreau and Beland, 2006). Barbaloin and other 
products of the phenyl propanoid pathway are commonly referred to as polyphenolic compounds. These are derived from the 
precursor phenolic acids, and they may act as antioxidants to inhibit free radical mediated cytotoxicity and lipid peroxidation. Aloe 
vera also contains products of the isoprenoid pathway, including carotenoids, steroids, terpenes and phytosterols (Samman, 1998). 
Isoprenoids can be regarded as sensory molecules because they contribute to the colour and fragrance of the products in which they 
exist. 

 
The regeneration of the planarian Girardia tigrina was evaluated over different oxidative conditions, as pro-oxidant 

(H2O2), antioxidant (vitamin C) and using aloe gel. The aloes plants have a millennial medicinal use and the succulent portion of leaf, 
called aloe gel, is used for wound healing. Here we analyze the action of aloe gel obtained from two species: Aloe vera and A. 
arborescens. The results show that ROS are important in the regeneration of G. tigrina and that the initial exposition to H2O2, soon 
after transection, accelerates the regeneration (Dagne et al., 2000; Boudreau and Beland, 2006). However, during regeneration process 
an antioxidant medium, as containing vitamin C, promotes acceleration of regeneration, even if less intensely. Aloes extracts promotes 
acceleration of regeneration in this planarian. No differences were observed among portions of cells in phases of cell cycle, with 
exception of worms exposed to Aloe vera extracts at 0.4% that show more cells in G2 phases, suggesting a faster cell cycling. No toxic 
effect was observed for the aloes extracts in planarians. Instead, was observed an increase in the survival rate in treated animals 
(Heber 2007). Studies also proved that Aloe vera extract would speed up the regeneration of planaria but higher concentrations of Aloe 
vera would not make any difference in regeneration time (Crasnik, 2008). 

 
Objectives 
1. To investigate how much a worm can be left to regenerate a new worm or if one end is better regenerating than the other 
2. To see the effect of Aloe vera extract on regeneration of earthworms, Lampito mauritii. 
3. To test whether higher concentrations of Aloe vera would speed up the regeneration of earthworm, Lampito mauritii. 
 
Methodology  

Collect the moist soil compost. Prepare 4 cups for the earth worms to live in by placing ½ cup of moist compost in to the 
bottom of each cup. Choose 12 worms of good size and equal lengths, the front end of the worm will be closest to the clitellum. Using 
scissors/blade cut first 6 worms in half and place the two pieces of worm in to two cups labelled, “front half” and “back half”. Using 
scissors/blade cut 6 worms in to a one-third piece two-third piece and place the two pieces of worm in to separate cups with 
corresponding labels. Cover the cups with wrapping paper and secure to the tops of the cups with rubber bands. Poke several small air 
holes in to the wrapping paper covering each cup. Keep the cups in a cool dark place for several days, make observations of worms in 
every 3 days and place ½ cup of fresh moist compost into the cup. Continue to observe the worms in every 3 days for 2 to 3 weeks. 
Aloe veraextract is prepared from the leaf pulp of the plant. The production process of Aloe verajuice involves crushing, grinding or 
pressing of the entire leaf of the Aloe vera plant to produce a liquid, followed by filtration and stabilization by preserving in 
refrigerator (-250C) for 3 days. Repeat the experiment by adding Aloe vera solutions of 0%, 10%, 20%, 40% and 80% in to soil in 
separate cups. Six worm fragments (fragments containing head region) were added to each mug containing the varying solutions of 
Aloe vera. The length of each fragment was measured in every 3 days. 
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Change in Length of 
Front half (Equal)

Change in Length of 
Front half (Unequal)

DAY

Results and Discussion 
DAYS 
 

Normal (equal halves) 
 

Normal (unequal halves) 
 

(Average change in length in cm) 
 
Cup I 
 

Cup II 
 

Cup III 
 

Cup IV 
 

 Head region Tail region Head region Tail region 
1 6 6 8 4 
4 6.3 No change 8.3 No change 
7 6.7 No change 8.7 Decayed 
10 7.1 Decayed 9.2  
13 7.5  9.4  
16 8  9.8  
19 8.3  10.2  
22 8.9  10.6  
25 9.5  11  
28 10  11.3  

 
Table 1. Showings mean change in length of anterior regions of equal and unequal halves of six earth worms each 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1. Showing same rate of regeneration of anterior regions of both equal and unequal halves.  

 
DAYS 
 

% of Aloe vera extract in moist soil compost 
 
(Average change in length of front half in cm) 
 
0% 
 

10% 
 

20% 
 

40% 
 

80% 

1 6 6 6 6 6 
4 6.4 6.6 8.2 6.2 Died 
7 6.9 7.8 9.7 Died  
10 7.4 8.5 11.2   
13 8 9.4 14.1   
16 8.6 9.4    
19 9.5 10.1    
22 10.2 11.3    
25 10.9 11.9    
28 11.8     
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Table 2. Showings mean change in length of anterior regions of six earth worms after Aloe vera treatment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2. Showing mean change in length of anterior regions of six earth worms after Aloe vera treatment up to 13th day. 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Earthworm Regeneration 
 
 

Fragmentation in Annelida follows several different approaches; one of the well-known ways is spontaneous fragmentation 
or Autotomy which is happened in the ordinary situation for the earthworm in the soil (Tians et al., 2000). In another way which is 
named induced fragmentation that is performed by decapitation and electric shock, Autotomy will occur after 24 hours of cutting 
(Tians et al., 2000), (Inomata et al., 2000). In Autotomy (induced or spontaneous) in the Fission Zone, the circular body wall muscles 
contract and as a result the worm will divide into half (Yoshida et al., 2000). To avoid Autotomy in the samples, the cut were 
performed between 20-21 segments from the head and 20 segments from the tail. In this fragmentation the importance of seven 
segments from the head which is considered as a head part of the body with the reproductive organs for regeneration were taken in to 
consideration, even more the existence of growth zone and pygidium in the posterior region was considered in order to evaluate the 
external factors in renewing a lost part. Regeneration in Annelida has been reported in different approaches, in Enchytraeus japonensis 
even three pieces of worm can recreate a new one in seven days which the worm shows two different approaches simultaneously: 
Epimorphic Regeneration or Epimorphosis and Morphallactic Regeneration or Morphallaxis (Yoshida et al., 2000). In Lumbriculus 



 

 

 
 

 

ISSN:2277-7881; IMPACT FACTOR :6.514(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:3(2), March:2021 

Online Copy Available: www.ijmer.in 

 

 
27 

 

variegates even three segments have ability to regenerate a new worm (Yoshida and Shin, 2010). As a result of the effect of Fission 
Zone in regeneration and the existence of several fission zones in one worm, the number of segments and the distance of section from 
fission zone in the samples were considered. Therefore, it can be stated that Fission zone inhibits the survival of head segments and 
the existence of the head inhibits the formation of the head at the posterior region. Based on the previous studies we assumed that the 
last 20 segments of the worm because of having fission zone have potential ability to create the head, and the first 20 segments as a 
result of having head and nonattendance of fission zone can regenerate the tail part but our result was like the Kawamoto (2005) 
investigation, does not have two head.  

 
Earthworms are life of soils. Soil’s physical, chemical, biological and fertility properties depend on availability of 

earthworms. Their availabilities are reducing by toxic substances which are entered into soils by natural and artificial sources. Toxic 
substances were altered the pH values of soils and produced question mark on the survival of earthworm. Aloe Vera used as remedy 
for soils to check corrosive effect of soils. The experimental results observed that Aloe Vera had capability to control pH of soils, 
temperature, humidity, concentration of oxygen and composition of minerals and it was created eco-friendly atmosphere for soils and 
increasing the number of earthworms as well as their productivity (Sing, 2015). 

 
The earthworm regenerating efficiency was found to be decreased with increasing concentrations of Ampligo insecticides 

(Wakale and Kulkarni, 2018). Several researchers reported that regeneration capacity varies in different animal species and in 
different parts of the same species. Almost all the annelids, both polychaetes and oligochaetes have the capacity for regeneration 
(Kulkarni, et al., 2005 and Zoran, 2010). Regeneration of segments varied among treatment groups. However, Aloe Vera juice is 
applied to control the pH values of soils and protect the life of earthworm. The experimental work shows that Aloe Vera has 
capability to control the physical, chemical and biological parameters of soils and it also enhances the fertility and productivity of soil 
and protects the life of earthworm (Wakale and Kulkarni, 2018). If a higher concentration of Aloe vera gel is applied to wounded 
planaria, the planaria will regenerate fully in a shorter period of time than those of lower concentration or with no Aloe Vera gel 
(Nguyen, 2002). The results obtained in the present study also explained that Aloe vera was a promoter of regeneration. 

 
Regeneration in earth worm (Lampito mauritii) is an epimorphic regeneration, which is very sensitive to the environmental 

situations, and at the optimum condition, regeneration of the anterior segments occurs but the posterior segments were destroyed. 
Therefore, the anterior has potential to be renewed due to the existence of stem cells, which help the worm to regenerate the lost 
organs, however at the tail segments of the worm the nervous, digestive and respiratory structures does not exist. This kind of 
regeneration could be happened due to the low level of differentiation in these organisms to the comparison with higher level 
organisms in the evolutionary tree. Our data also revealed that Aloe vera, in small amounts (10-20%), has a positive effect on the 
regeneration of earthworm, speeding up regeneration time by about three days. More importantly, there was no significance in 
regeneration of earthworm in the very lower and higher concentrations of Aloe vera. Moreover, the higher concentrations (40-80%) of 
Aloe vera appeared to be toxic to the earthworm. Thus, our project revealed that higher concentrations of Aloe vera would become 
lethal to earth worm. Low or medium amount of Aloe vera can be used as a regeneration promoting substance for earth worms. The 
experimental results proved that Aloe vera had capability to promote regeneration of earthworms and it was suggested that Aloe vera 
can be used in soils and vermi compost during vermi culture for preventing the loss of earthworms due to autotomy or other 
mechanical injuries and to progress their regeneration process. 
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