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ABSTRACT: 

 

Aim: The main aim of the study is to conduct a survey on knowledge and awareness about cellular regeneration among 

undergraduate dental students. 

 

Background: Regeneration involves the capacity for renewal of tissues, organs or even organisms, after considerable 

physical injury or damage, resulting from pathologies, tumors, congenital diseases. As a sequence of tissue regeneration 

the properties of the new tissues are highly similar to the newly formed tissues.  

 

Materials and Methods: The present cross sectional study was conducted among 102 random dental students in a Private 

dental college. An online e-questionnaire was prepared and the responses were collected and analysed by descriptive 

statistical analysis in SPSS software version 23.  

 

Results: In the present study, responses of males were 68 and females were 34 and nearly 55% of  the population were not 

aware of cellular regeneration and its techniques with the p value 0.074 which is not significant. The 1st year dental 

students have more knowledge on cellular regeneration than the other year students.  

 

Conclusion: According to the results observed in this study, most of the dental students have adequate knowledge on 

cellular regeneration thus showing interest in the concerned subject. It would be a great change if the students get more 

opportunities to know the recent advances of cellular regeneration as well.  

 

Keywords: Cellular regeneration, innovative method, stem cell, liver, skin, innovative technique. 
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Regeneration in humans is the regrowth of misplaced tissues or organs in reaction to damage. This is 

an assessment to wound healing, or partial regeneration, which includes last up the damage, with a 

few gradation of scar tissue. Some tissues which include skin, the vas deferens, and huge organs 

consisting of the liver can regrow pretty readily, at the same time as others had been notion to have 

very little capability for regeneration following any damage (1). 

      There are diverse strategies which can result in regeneration and it is one of the most important 

innovative methods established in current science. By 2016, regeneration of tissue was caused and 

operationalized with the aid of the usage of 4 principal strategies: regeneration with the aid of using 

instruments;regeneration with the aid of materials ;regeneration with the aid of drugs and 

regeneration with the aid of using in vitro 3d printing (2). Skin tissue may be regenerated in vivo, and 

in vitro. Other organs and frame elements which have been procured to regenerate include: penis, 

fats, vagina, mind tissue, thymus, and a scaled down human heart. 

 The regenerative capacity is directly related to the presence of stem cells (or) progenitor 

cell, which are more capable of proliferation and differentiation (3)(4).Tissues maintain a high 

proliferative capacity, as hematopoietic systems, which have the regenerative capacity even in adult 

organisms(5). Cell proliferation is a repair process in general, which is accompanied by production of 

extracellular matrix, large amounts of collagen, and fibrous tissue to occupy the injured area. The 

final stage of cell regeneration is cell differentiation which is a critical process. Understanding these 

processes requires advanced technologies which will be processed in future(6). It is mandatory for 

the dental students to know about cellular regeneration as they apply this technique in various 

dental procedures like implant, rct, bonding.Our team has extensive knowledge and research 

experience  that has translated into high quality publications (7-26). The main aim of the study is to 

assess the knowledge about cellular regeneration among undergraduate dental students. 

 

MATERIALS AND METHODS: 

The study was based on a cross sectional survey with random sampling with a population of 102 

participants of the general population from outpatients of a private dental college at Chennai. Each 

of the participants completed a self administered, anonymous survey study consisting of online 

questionnaires that are self prepared. It also included few demographic details (age and gender) and 

few questions related to cellular regeneration. This was a pre-validated questionnaire. The subjects 

received a study invitation by email containing a link to the questionnaire. The online survey was 

conducted  during the first week of February. They were approached by different recruitment 

strategies. Informed consent was collected from the respondents who agreed to participate in the 
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study. Chi square test was used to analyze and comparative bar graphs were plotted and it is 

statistically significant only if the p value is less than 0.05. 

S.No Question Option 1 Option 2 Option 3 

1 Age    

2 Gender Male Female  

3 Do you know 

what is 

cellular 

regeneration 

Yes No  

4 Do you know 

any recent 

discovery in 

cellular 

regeneration 

Yes No  

5 Do you know 

that cellular 

regeneration 

can be done 

in humans 

apart from 

animals 

Yes No Maybe 

6 Do you know 

the various 

methods of 

cellular 

regeneration 

Yes No Maybe 

7 Which tissues 

have the 

property of 

regeneration 

Epidermal 

tissues 

Epithelial 

tissues 

Striated 

tissues 
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8 Which human 

organ 

undergoes 

fastest 

regeneration 

Spleen Liver Pancreas 

9 How many 

days once 

does the skin 

regenerate 

10 days once 27 days once Never 

10 Which cells 

has shortest 

life span 

Neutrophils Basophils Lymphocytes 

11 Which vitamin 

intake is 

required for 

faster skin 

regeneration 

Vitamin B Vitamin C Vitamin D 

 

 

RESULTS: 

In the present study, 68 were male participants and female participants were 34. In our study, 

69.31% of the participants have an idea of cellular regeneration whereas 30.69% of the participants 

have no idea on cellular regeneration (Fig 1). In our present study, 38.61% of the participants have 

idea on recent advances in cellular regeneration whereas 61.39% of the participants have no idea on 

recent advances in cellular regeneration (Fig 2). Also, 34.65% of the participants know that cellular 

regeneration can be done in humans whereas 40.59%  of the participants don’t know that cellular 

regeneration can be done in humans (Fig 3). In our study, 33.66% of the participants have an idea on 

the various methods of cellular regeneration (Fig 4) and 48.51% of the participants know that 

epithelial tissues have the property of  regeneration (Fig 5).  Also, 68.32% of the participants know 

that the liver regenerates fast (Fig 6) and 63.37% of the participants think that skin regenerates 27 

days once whereas 25.74% participants think that skin regenerates 10 days once and 10.89% think 

that skin never regenerates (Fig 7). Regarding Neutrophils, 42.57% of the participants think that 
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neutrophils have a shorter life span, (Fig 8) and also 63.37% of the participants think Vitamin C is 

required for faster skin regeneration (Fig 9). Males were aware of the subject more than females. 

Pearson chi square test was used to determine the relationship between gender and responses for 

the question regarding cellular regeneration in humans and  p value is 0.074, (p value > 0.05). Hence, 

it is statistically not significant (Fig 10). Majority of the responses were on epithelial tissues. 15.84% 

of the females and 32.67% of the males responded for “epithelial tissues” and p value is 0.398, (p 

value > 0.05). Hence, it is statistically not significant.(Fig 11). Pearson chi square test  was used to 

determine  the  relationship between year of study and responses for the question regarding 

methods of cellular regeneration and p value is 0.344, (p value > 0.05). Hence, it is statistically not 

significant.(Fig 12). Majority (9.9%) of the 1st year students were aware of the methods of cellular 

regeneration, while in 2nd year  (5.90%) were aware and in 4th year (3.9%) were aware of the 

different methods of cellular regeneration. According to the above study, the first year dental 

students have more knowledge on cellular regeneration than the other year students and males 

have more awareness on the topic cellular regeneration than females. 

 

The association between the gender and response for the question regarding epithelial 

tissue was evaluated using pearson chi-square test and the results were tabulated as bar graphs with 

a p-value of 0.398. Hence, it is statistically not significant.  The association between the year of study 

and response for the question regarding methods of cellular regeneration was evaluated using 

Pearson Chi- Square test and the results were tabulated as bar graphs with p-value of 0.344. Hence, 

it is statistically not significant. 
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Figure 1: Shows the responses of participants for the question regarding the idea of cellular 

regeneration.  Blue indicates “Yes” and Green indicates “No”. Majority of the participants have an 

idea of cellular regeneration,only 30.69% of the participants do not have an idea on cellular 

regeneration. 

 

 

Figure 2: Shows the responses for recent advances in cellular regeneration. Blue indicates “yes”, 

Green indicates “no”. Majority of the participants do not have an idea on the recent discovery on 

cellular regeneration whereas 38.61% of the participants have an idea on the recent discovery on 

cellular regeneration.  
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Figure 3 shows the responses for cellular regeneration in humans . Blue indicates “yes”, Green 

indicates “no”, Purple indicates “no idea”. Majority(40.59%) of the participants do not have an idea 

on cellular regeneration in humans. 

 

 

Figure 4 shows the responses for various methods in cellular regeneration. Blue indicates “yes”, 

Green indicates “no”, Purple indicates “no idea”. Majority(49.50%) of the participants don’t know 

the methods of cellular regeneration but they know about cellular regeneration ,whereas 33.66% 

have ideas on the methods of cellular regeneration. 
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Figure 5: Shows the response for tissues which have the property of regeneration.Violet indicates 

“epidermal tissues”, Orange indicates “epithelial tissues”. Grey indicates “striated tissues”. 

Majority(48.51%) of the participants think that epithelial tissues have the property of regeneration. 

 

 

 

Figure 6: Shows the responses for  human organs undergoing fastest regeneration’.Yellow indicates 

“spleen”, Light green indicates “liver”, Maroon indicates “pancreas”. Majority(68.32%) of the 

participants think that the liver undergoes fastest regeneration whereas 19.80% of the students 

think that the spleen undergoes fastest regeneration and 11.86% of the students think that the 

pancreas undergoes fastest regeneration. 
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Figure 7: Shows the response for within how many days the skin regenerates. Peach indicates “27 

days once”, Gold indicates “10 days once”, Silver indicates “never”. Majority(63.37%)of the 

participants think that skin regenerates 27 days once whereas 25.74% participants think that skin 

regenerates 10 days once and 10.89% think that skin never regenerates. 
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Figure 8: Shows the response for cells with the shortest life span. Aqua indicates “Neutrophils”, 

Brown indicates “Basophils”, Red indicates “Lymphocytes”. Majority 

(42.57%) of the participants think that neutrophils have a shorter life span. 

 

 

Figure 9: Shows the response for vitamins required for faster skin regeneration. Blue indicates 

“Vitamin B”, Green indicates “Vitamin C”, Purple indicates “Vitamin D”. Majority(63.37%) of the 

participants think Vitamin C is required for faster skin regeneration. 

 

.  
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Figure 10: The bar graph represents the association between gender and responses for the question 

regarding cellular regeneration in humans. X axis represents the gender and Y axis represents the 

percentage of responses from the participants. Blue indicates “Yes”, Green denotes “No”, Sandal 

denotes “no idea”. Males (18.81%) were aware of the subject more than females (10.89%). Pearson 

chi square test shows p value is 0.074, (p value > 0.05). Hence, it is statistically not significant. 
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 Figure 11: The bar graph represents the association between gender and responses for the question 

regarding tissues with property cellular regeneration. X axis represents the gender and Y axis 

represents the percentage of responses from the participants. Blue denotes “epidermal tissues”, 

Green denotes “epithelial tissues”, Sandal denotes “striated tissues”. Majority of the responses were 

on epithelial tissues. 15.84% of the females and 32.67% of the males responded for “epithelial 

tissues”. Pearson chi square test shows p value is 0.398, (p value > 0.05). Hence, it is statistically not 

significant. 
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Figure 12: The bar graph represents the association between year of study and responses for the 

question regarding methods of cellular regeneration. X axis represents the year of study and Y axis 

represents the percentage of responses from the participants. Blue denotes “Yes”, Green denotes 

“No” , Sandal denotes “No idea”. The first year dental students (9.9%) have more knowledge on 

cellular regeneration than the other year students. Pearson chi square test shows p value is 0.344, (p 

value > 0.05). Hence, it is statistically not significant. 

 

DISCUSSION: 

According to the above study, the first year dental students have more knowledge on cellular 

regeneration than the other year students and males have more awareness on the topic cellular 

regeneration than females. From the above study, we can say that 69.31% of the participants have 

an idea of cellular regeneration. 33.66% of the participants have an idea on the various methods of 

cellular regeneration and 48.51% of the participants know that epithelial tissues have the property 

of  regeneration. Also, 68.32% of the participants know that the liver regenerates fast and 63.37% of 
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the participants think that skin regenerates 27 days once whereas 25.74% participants think that skin 

regenerates 10 days once and 10.89% think that skin never regenerates. 42.57% of the participants 

think that neutrophils have a shorter life span,and also 63.37% of the participants think Vitamin C is 

required for faster skin regeneration 

                   Regeneration of complex structures after injury requires dramatic changes in cellular 

behavior. Regenerating tissues initiate a program that includes diverse processes such as wound 

healing, cell death, dedifferentiation, and stem (or progenitor) cell proliferation; furthermore, newly 

regenerated tissues must integrate polarity and positional identity cues with preexisting body 

structures. Because of the self-renewing and differentiating properties of its resident stem cells, the 

human body constantly regenerates after damage. Scientific research in the field of regenerative 

medicine is actively striving to understand the molecular pathways through which the regenerative 

potential of stem cells can be turned into a therapeutic application in order to heal damaged tissues 

and rebuild functional organs(27). In the present study it was observed the majority of the 

population know what cellular regeneration is, but they don’t have enough knowledge on the topic 

which is needed for further studies. 

          In the previous studies it was observed that liver regeneration is an essential component of the 

regenerative process(28). In the present study, 68.32% of the participants were aware about the 

tissues undergoing fastest regeneration. It also requires more advanced technologies which may be 

further assessed in the future(4).  

Skin is the largest organ of the body, which meets the environment most directly. Thus, the 

skin is vulnerable to various damages, particularly burn injury. Skin wound healing is a serious 

interaction between cell types, cytokines, mediators, the neurovascular system, and matrix 

remodeling. In the previous study, it was concluded that skin regenerates from any kind of injuries 

within 27 days and the majority of the population were aware of the skin regeneration in the 

present study as well(9).   

Neutrophils (also known as polymorphonuclear leukocytes or PMNs) are the most common 

white blood cells in humans and play an important role in innate host defence. The short lifespan of 

PMNs is another unique trait.In the previous study, it was concluded that neutrophils survive for 

only 24 hours, and also in the present study, most of the students were aware about lifespan of 

neutrophils.  

The research on the stem cells is the currently ongoing project in many research centers and 

the reason for failures in regeneration in few animals is still uncertain. In this study, we observed the 

knowledge about cellular regeneration among UG dental students. Most of the UG dental students 

have adequate knowledge on cellular regeneration and the various methods used for cellular 

https://paperpile.com/c/9If987/OHzp
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regeneration. Since the study was a cross sectional and the selection of samples were random 

sampling, performed amongst Private Dental College, it does not represent the entire population. 

The study can help to increase awareness about cellular regeneration and the various methods of 

cellular regeneration, and the importance of science among the dental students. 

 

CONCLUSION: 

 The goal of regenerative medicine is to restore the damaged cells, tissues and structures. And only 

the first year students were more aware about cellular regeneration according to our study. Since 

most of the dental students were not aware about cellular regeneration, more awareness should be 

created among all the dental students by conducting various seminars, conferences and involving 

them in research projects on the topic studied. 
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