
 

 

 
 
 

 

 
 

 

International Journal of 

Life Sciences 
International Peer Reviewed Open Access Refereed Journal 

 
Int. J. of Life Sciences, 2023; 11 (2): 165-171 

ISSN:2320-7817(p) | 2320-964X(o)  

 

Research Article  Open Access 
 

© Saumik Das, 2023   www.ijlsci.in                                                                                | 165 

 

 

The effect of Gelsemium sempervirens extract on social interaction 
of a traumatic injury induced Drosophila melanogaster offspring 
model (mimicking preterm birth defects) 
 
Saumik Das1  
 

1Academies of Loudoun, Leesburg, USA 
Email: saumikndas@gmail.com  

 
Manuscript details: ABSTRACT 

Received: 30.05.2023 
Accepted: 29.06.2023  
Published: 15.07.2023 
 
Cite this article as:  
Saumik Das (2023) The effect of Gelsemium 
sempervirens extract on social interaction of 
a traumatic injury induced Drosophila 
melanogaster offspring model (mimicking 
preterm birth defects), Int. J. of Life Sciences, 
11 (2): 165-171. 

Available online on http://www.ijlsci.in  
ISSN: 2320-964X  (Online) 
ISSN: 2320-7817 (Print) 
 
 

Open Access This article is 
licensed under a Creative 
Commons Attribution 4.0 

International License, which permits use, 
sharing, adaptation, distribution and 
reproduction in any medium or format, as 
long as you give appropriate credit to the 
original author(s) and the source, provide a 
link to the Creative Commons license, and 
indicate if changes were made. The images 
or other thirdparty material in this article are 
included in the article’s Creative Commons 
license, unless indicated otherwise in a credit 
line to the material. If material is not 
included in the article’s Creative Commons 
license and your intended use is not 
permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain 
permission directly from the copyright 
holder. To view a copy of this license, visit 
http://creativecommons.org/ 
licenses/by/4.0/ 

 

Every year, approximately 15 million infants are born prematurely, 

leading to various birth defects such as reduced social interaction or 

increased anxiety. Drosophila melanogaster, or fruit flies, are used as a 

model organism as they display behaviors such as anxiety and 

agoraphobia which mimic premature birth defects like reduced social 

interaction. Traumatic injury induced on maternal flies using a High 

Impact Trauma (HIT) device shows reduced social interaction in 

offspring flies. Social interaction can be measured using a social space 

assay where each fly’s nearest neighbor is considered a social space. 

Smaller distances between flies represent higher social interaction with 

increased in aggregation of flies. Gelsemium sempervirens (GS) extract 

counteracts increased anxiety levels and increases interaction levels in 

mice. I hypothesize that if the extract is administered to the maternal 

fruit flies induced with traumatic injury, then the offspring will have 

improved social interaction levels. There was a significant difference 

found in social interaction when the extract is applied in a trauma 

scenario. The hypothesis is supported as offspring social interaction 

was increased when extract was administered to trauma induced 

maternal flies. The research can shine light on the possibility of further 

research on neonates, specifically, improving their social interactions. 
 

Keywords: Behavioral neuroscience, social interaction, preterm birth, 

Drosophila melanogaster, maternal trauma 
 

 
INTRODUCTION 

 

1.1 Premature Birth 

Approximately 15 million babies are born premature every year (WHO, 

2022). Premature neonates are known to experience multiple birth 

defects that can impact overall health and quality of life including 

reduced social interaction and increased anxiety (Crnic et al., 1983). 

The behavior of decreased social interaction among neonates is often 

seen in lower parent-infant interaction (McCollum, 1984). In a study on 

the cognitive and behavioral outcomes of very preterm (VPT) children, 
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it was found that preterm children exhibit decreased 

cognitive ability in adolescence relative to children 

born at full term (Johnson, 2007). This decrease in 

cognitive ability was concomitant with a reduction in 

socioemotional development for VPT children. 

Reduced socioemotional development in VPT children 

can result in decreased social competency and 

interactive nature based on a study on early-life 

children (Groh et al., 2017). 

 

1.2 Maternal Trauma 

Maternal traumatic injury (TI) is a significant risk 

factor during pregnancy, leading to developmental 

disabilities in children. Approximately 50% of injuries 

occur due to traumatic injury incidents such as motor 

vehicle accidents (Esposito et al., 1989). Research on 

pregnant women has demonstrated that women who 

experience physical traumatic injury during pregnancy 

have a higher likelihood to early preterm birth due to a 

fetomaternal hemorrhage (Drost et al., 1990). 

Currently, there is no treatment for developmental 

defects in children that follow in the neonate post 

maternal trauma. TI in pregnant women have also 

been known to result in a delay in socioemotional 

development for infants (Goodwin & Breen, 1990). 

 

1.3 Model Organism 

The common fruit fly, Drosophila melanogaster, is an 

accessible model organism for studying developmental 

behavior as due to their behaviors mimic its many 

social behaviors in humans. D. melanogaster has been 

used to model human behaviors that are associated 

with preterm birth, such as depression, anxiety, and 

agoraphobia (Meichtry et al., 2020). By studying these 

behaviors in fruit flies, we can gain insight into the 

effects of birth complications on social interactions 

(Chauhan & Chauhan, 2019). 

 

1.4 Current Research 

 
Figure 1.  High Impact Trauma device for maternal trauma. 

Researchers have focused on studying the effects of TI 

in fruit flies and its effects on social behavior of their 

progeny. TI can be induced on flies using a High Impact 

Trauma (HIT) device, using a closed head traumatic 

brain injury method (shown in Figure 1) by 

(Katzenberger et al., 2013). In a study focusing on 

maternal TI on fruit flies, it was found that there was a 

decrease in social interaction among resulting 

offspring (Chauhan & Chauhan, 2019). A social space 

assay was utilized to measure individual social 

interaction levels through social space distances. A 

fly’s distance to its nearest neighbor is known as a 

social space distance. Fruit flies that remained socially 

isolated displayed the behaviors of increased anxiety 

and timidness. A smaller distance between flies and 

closer aggregation of flies was a representation of high 

social interaction levels. The triangular shaped test 

chamber was utilized to measure social space 

distances, as this was the most consistent model for 

measuring social interaction based on the relative 

aggregation of flies (Simon et al., 2012). Ongoing 

research is being conducted on how the traumatic 

brain injury model can be used for studying thera-

peutic intervention treatments as the model mimics 

similar neurodegenerative diseases and related 

conditions (Katzenberger et al., 2013). Currently, there 

are no treatments alleviating the decrease in social 

interaction due to TI for offspring flies. 

 

1.5 Gelsemium sempervirens Extract 

Gelsemium sempervirens (GS) extract is a known herbal 

remedy in adult humans to alleviate anxiety. GS has 

anxiolytic-like properties which are known to alleviate 

anxiety symptoms (Bellavite et al., 2018). In the model 

organism of mice, GS has decreased anxiety levels and 

improved social behavior (Bellavite et al., 2018). Since 

GS extract has been known to decrease anxiety levels 

and increase interaction levels in mice, it can be 

hypothesized that GS extract administration to 

maternal flies with TI, their offspring will have 

increased social interaction.  

 

1.6 Novelty & Purpose  

This study investigates GS extract as a potential 

treatment to improve social interaction of a TI induced 

fly offspring model. This study is novel in that GS has 

not been utilized in flies as a therapeutic nor has it 

been explored at alleviating preterm birth defects such 

as reduced social interaction. Ultimately, this research 

can provide neonates who experience such premature 
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birth defects like reduced social interaction with a 

means for therapy.  

 

MATERIAL AND METHODS  

 

2.1 Stock Maintenance 

Wild Type Oregon-R flies were maintained at 22°C on 

a standard cornmeal/ agar diet and kept on a 12-hour 

dark and 12-hour light cycle. Fruit flies were tapped 

into new plastic vials with foam flugs every four days 

and fresh food vials every three weeks. Flies were 

frozen at -20°C for around an hour to dispose of the 

flies.  

 

2.2 Fly Food Preparation  

The masses of the following dry ingredients were first 

measured using an electronic balance, scoopula, and 

weigh boat: 6.75 grams yeast, 3.90 grams soy flour, 

28.50 grams yellow cornmeal, and 2.25 grams agar. 

The following wet ingredients were then measured 

using a graduated cylinder: 30 mL light corn syrup and 

390 mL distilled water. The wet and dry ingredients 

were mixed in a 500 ml beaker using a stirring rod. 

The 500 ml beaker was then placed in the microwave 

and warmed through 30 second increments until a 

rolling boil was achieved. Between each increment, a 

glass stirring rod was used to thoroughly stir the 

mixture. After the mixture was boiled, the food was 

cooled down and checked with a thermometer. After 

cooling down, a micropipette was used to administer 

1.88 ml of 10% propionic acid. Finally, the fly food was 

poured into around 30-40 vials and covered with a 

cheesecloth to prevent contamination as the food 

cooled to room temperature. Vials were monitored 

daily for mold or contamination and disposed of, if 

needed. For the treatment food, the GS extract was 

added at a 20-microliter dosage when the propionic 

acid was added to the food. 

 

2.3 Cold Sorting 

To cold sort, the vials of flies were first submerged in 

an ice bucket for around 2 minutes and then using a 

feather they were sorted for gender on the Teca cold 

sorting machine at 2°C. Female flies were isolated and 

cold anesthetized for ease of transfer to social space 

assay apparatus. 

 

2.4 High Impact Trauma Device 

The High Impact Trauma (HIT) device was constructed 

to induce traumatic injury (TI) in female fruit flies. The 

HIT device is used as a traumatic brain injury model. 

Refer to the above experimental setup (Figure 2) when 

building a HIT device. The HIT procedure is an adapted 

version of the method used by (Katzenberger et al., 

2013; Chauhan & Chauhan, 2019) which consists of a 

32 cm screen door spring, platform jack, lab ring stand 

and clamps. For each trial, the vial attached to the 

spring was released five consecutive times against the 

platform jack to induce trauma in five strikes to 

maintain a constant amount of force in each trial. 

 

2.5 Gelsemium sempervirens Extract 

Gelsemium sempervirens extract was administered in 

the fly food for female fruit flies and obtained from 

Boiron USA at a 30-centesimal dilution. The extract 

was further diluted for flies based on the mass-to-

dosage ratio for humans. After increasing a hundred-

fold from the initial calculation of 0.02 microliters for 

one batch of food, 20 microliters were administered to 

a batch of 100 food vials using a micropipette.   

 

 
Figure 2.  Maternal trauma device constructed 

http://www.ijlsci.in/


 
Saumik Das, 2023 

 

168 | Int. J. of Life Sciences, Volume 11 (2) 2023 

 
Figure 3. Social space assay methodology 
 

2.6 Social Space Assay 

5-6 days old female offspring were sorted and 

transferred to the triangular test chamber (14.87 cm x 

12.7 cm x 1.27 cm) after cold sorting. Female flies were 

used as they kept a more consistent level of interaction 

and movement during the socialization period inside 

the triangular test chamber when compared to male 

flies. The flies were in the triangular test chamber for 

20 minutes to allow for adequate social interaction 

and a consistent social space distance. After the 

socialization period was completed, an image was 

captured of the aggregation of the flies (refer to Figure 

3). The sample size for each social space assay is 

around 15-20 flies. The image was uploaded to ImageJ 

software (with plug-ins) and a distance analysis was 

conducted at a set scale of 14.87 centimeters (height of 

the test chamber). The mean distance of all the social 

space measurements of the female offspring was 

recorded as one trial. When the offspring were closer 

together and aggregated, there was a higher social 

interaction level represented by lower mean social 

space distances. If the flies are more isolated, there are 

higher mean social space distances, indicative of 

poorer social interaction levels. 

 

3. RESULTS  

 

3.1  Data 

Ten trials of social space assays were conducted for 

each group shown in Figure 4. The mean social space 

distances from ImageJ were recorded and are shown 

in Table 1. 

 

 
Figure 4. Groups and expected results 

 

Table 1. Mean social space distances (cm) 
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3.2  Graph of Average Social Space Distance Comparison 
 

 
Figure 5. GS significantly improves social interaction 
 

 

Figure 5 corresponds to the data shown in Table 1, 

showing the distribution of the average social space 

distances across ten trials in each data collection 

group. Table 2 shows the p-values from the Mann-

Whitney U Test conducted for statistical analysis. 

When calculating the p-values in relation to the 

Trauma & No Extract group, the outliers of 5.23145 

and 3.5605 cm were removed as they were around 

two standard deviations away from the mean in that 

specific group.  

 

3.3  Statistical Analysis 

 

Table 2. Mann-Whitney U Test P-values  

Comparison P-value 

 No Trauma & No Extract VS. No Trauma & 
Extract  

0.1655 

Trauma & No Extract VS. Trauma & Extract 0.0433* 

Trauma & No Extract VS. No Trauma & No 
Extract 

0.01828* 

 No Trauma & No Extract VS. Trauma & 
Extract 

0.06432 

*All p-values in boldface indicate a significant result 
where p < 0.05 for a two-tailed test. 

 

DISCUSSION 

 

4.1 Data Analysis  

The p-value of 0.1655 shows that there is no 

significant difference in social interaction when the 

extract is used during non-trauma case, which shows 

treatment is not toxic. P-value of 0.0433 suggests that 

there is a significant difference in social interaction 

when the extract is applied in a trauma scenario. A p-

value of 0.01828 indicates there is significant 

difference in social interaction which validates the 

trauma model with a decrease in social interaction. 

The p-value of 0.06432 shows that there is no 

significant difference in social interaction, which 

shows that the extract in a trauma model brings 

interaction levels close to when there was no extract 

and trauma. 

 

4.2 Connection to Current Research 

As GS was found as a potential treatment for 

improving social interaction in offspring flies of the 

maternal trauma model, the research can shine light 

on the possibility of further research on neonates, 

specifically, improving their social interactions. Since 

GS was found to improve social interaction, this 

research can apply in the future to current studies 

among VPT (very preterm) children and improving 

their parent-infant interaction. In addition, the 

intervention of fruit flies through the administration of 

the GS extract shows how the social interaction 
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outcomes of the progeny can be changed. This 

elucidates the potential for further research on 

pregnant women using dietary supplements 

containing the GS extract to alleviate reduced social 

interaction in neonates.  

 

4.3 Limitations & Errors 

A possible limitation could be the dosage of the GS 

extract as it was not sourced from its pure form and 

there are no previous studies for GS on flies. This was a 

challenge as it was hard to find a benchmark for the 

right level of toxicity for the flies. Standard delivery of 

the level of trauma induced by the HIT device was 

limited as it was difficult to control for the same 

amount of force being induced on the flies. However, 

this was mitigated by using a platform jack and clamps 

to have an approximately constant spring force. 

 

4.4 Future Work 

Possible future work involves studying alternatives to 

GS extract such as Lycopodium extract, which has been 

known to improve stage fright in humans. This 

suggests the possibility of countering increased 

anxiety and improving social interaction. Other areas 

of future research could be investigating other 

mimicked birth defects in flies such as decreased 

climbing ability in relation to reduced motor skills in 

neonates because of premature birth. 

 
 
5. CONCLUSION 
 
Based on the results, when maternal fruit flies 

experienced TI and were subsequently treated with GS 

extract, offspring social interaction increased relative 

to untreated, injured maternal flies. Therefore, 

hypothesis is supported, and the scope of the project 

has been met as the GS extract has been found to be a 

valid treatment for improving social interaction for 

offspring flies under the maternal traumatic injury 

model. The research provides path for the future 

possibility of research on neonates and improving 

their social interactions. 
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