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Beneficial Impacts of Solanum aethiopicum L. in 
Diabetes Control 

lipoglycemic profile, weight control and, pancreas his-

toarchitecture in diabetic male Wistar rats were exam-

ined. Twenty-One adult male Wistar rats inducted with 

diabetes were randomly categorized into three groups 

(n = 7, each): Diabetic control (DC); Diabetic treated 

with aqueous extract of garden egg (DEE) and Diabetic 

fed with garden egg-supplemented diet (DSE). Animals 

were fed for six weeks according to the experimental 

design. Glycemic status and body weights were as-

sessed twice weekly while lipid analysis was conduct-

ed at the entry and 6th week of the study. Oral glucose 

tolerance (OGT) test was conducted.  Gross analysis 

and tissue histology of the pancreas were assessed by 

Hematoxylin and Eosin (H&E) staining technique. Sta-

tistical analysis was done using analysis of variance, 

and the results were expressed as mean ± S.E.M. at P < 

0.05. Garden egg  reduced mean body weight gain 

(DSE: 14.53%; DEE: 10.58%; P value = 0.04) and de-

creased blood glucose concentrations (DEE: 37.33%; 

DSE: 18.68%; P = 0.03) with corresponding improved 

lipid profile, glycemic tolerance and control (DEE > 

DSE) and, preserved  pancreas histoarchitecture in 

diabetic Wistar rats.  Solanum aethiopicum (garden 

egg) consumption (as fresh fruit or supplemented diet) 

Abstract 

 Garden egg nutritional values are numerous. 

However, few nutritional and epidemiological data 

exist on the impacts of garden egg consumption on 

diabetes control. In this experimentally-control                

designed nutritional study, the effects of scarlet                 

garden egg species (Solanum aethiopicum L.) on     
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preserves pancreatic tissue histoarchitecture and im-

proves lipoglycemic profile and weight control in diabetic 

Wistar rats.  

Introduction 

 Diabetes mellitus is a chronic metabolic disorder 

of glucose metabolism with alarming incidence and 

mortality resulting from the associated risks and 

complications [1]. Diabetics have a constant challenge in 

maintaining appropriate blood sugar level while                

self-discipline and care are indispensable for increase life 

expectancy. Diabetes management required a holistic 

approach to care to prevent both acute and long-term 

complications. In this regard, nutritional management 

plays a significant role as pathophysiological basis of        

diabetic complications unravels. Many patients 

succumbed to diabetic complications due to its                

associated astronomical financial burden. To achieve 

adequate glycemic control, nutrition therapy is vital for 

both diabetic and prediabetic patients.Therefore, urgent 

interventional measures with less economic constraints 

are necessary to alleviate the associated morbidity and 

mortality.  

 The use of diets in the treatment of diabetes has 

long been established as a chief corner stone among other 

management modalities. Investigating into our locally 

available and affordable food crops of medicinal values 

and, their incorporation into diabetic menu is a central 

focus of our research development in diabetes control. In 

this study, the beneficial values of a species of garden egg 

(Solanum aethiopicum L.) in diabetes control were            

explored. The scarlet eggplant (Solanum aethiopicum L.; 

family: Solanaceae) is an indigenous vegetable species 

grown in African countries. S. aethiopicum is the second 

most widely cultivated eggplant, occurring in Africa, and 

in some parts of the Caribbean, Brazil and southern Italy 

[2,3]. 

 Garden egg (also known as eggplant) comes in 

varieties of species, shape, color and, taste valued for its 

bitterness. Figure 1 depicts some varieties of Solanum   

aethiopicum L. cultivars. Taxonomically, four cultivars of S. 

aethiopicum have been recognized including Gilo, Shum, 

Kumba and Aculeatum [4,5]. 

 It is an edible, spongy and, absorbent fruit (berry) 

grown worldwide and used as a food crop in several     

countries in Africa [6,7]. In various parts of the world,             

eggplant has different nomenclature. In Nigeria, eggplant 

is called ‘Igbagba’ by the Yorubas, ‘Gauta’ by the Hausas 

and ‘Afufa’ or ‘Anara’ by the Ibos [8]. Apart from its low 

calories and high moisture contents,  phytochemical           

analysis of eggplant shows that it is a rich source of          

various essential organic and inorganic compounds such 

as histidine, nasunin, oxalic acid, anthocyanin, chlorogenic 

acid, solasodine, aspartic acid, tropane, flavonoids,              

lanosterol, gramisterol, steroid alkaloids, glycoalkaloids, 

ascorbic acid and tryptophan that are present in fruits and 

leaves [9,10,11,12,13]. Solanum aethiopicum contains essential 

nutrients such as carbohydrates, proteins, fat, fibers and 

vitamins that are vital for human health [14,15]. It has been 

shown to have several medicinal values and sometimes 

said to be neutraceutics [16,17].  

  Aside nutritional and agricultural importance, 

numerous therapeutic benefits have been ascribed to         

garden egg due to its constituent phytonutrient                   

compounds. Research has revealed that eggplant extracts 

possessed anticarcinogenic [18,19,20], antioxidants [21,22],  

antiobesity [10,23], anti-inflammatory [24], antidiabetic,               

antibacterial, antiulcer [25,26] and, beneficial ophthalmic [27] 

properties. Fiber and phytonutrients contents present in 

eggplant have also been reported to help in digestion, cell 

membrane protection and immune and memory            

boosting [20].  

 Glycemic control in diabetes management has 

become an important goal of diabetes care which involves                 

normalization of blood glucose levels coupled with                  

improved quality of life, minimization of medications and, 

increase life expectancy. Therefore, this study investigated 

the beneficial impacts of Solanum aethiopicum  (scarlet 

garden egg) on diabetes control by determining its effects 

on weight gain, lipoglycemic profile and control, as well as 

its effect on pancreas tissue histoarchitecture with the 

http://www.openaccesspub.org/
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/solanaceae
https://www.sciencedirect.com/science/article/pii/S2666154321000752#bib2
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aculeata


 

Vol– 7  Issue 1  Pg. no.-  32 
Citation: Magnus Michael Chukwudike Anyakudo, Naomi Tinuola. Omogbehin, Olorunsola Israel. Adeyomoye (2022) Benefi-

cial Impacts of Solanum aethiopicum L. in Diabetes Control. International Journal of Nutrition - 7(1):30-40. https://

doi.org/10.14302/issn.2379-7835.ijn-22-4170 

rationale to provide alternative dietary measure that is 

affordable, accessible and available for euglycemic control 

of diabetes in affected individuals (especially people of 

low socioeconomic class) constrained by the financial    

burden of conventional diabetes management. 

Materials and Methods 

 The scarlet garden eggs (Solanum aethiopicum) 

were purchased from a local market in Ondo State               

metropolis with the help of a botanist who assisted in the 

identification of the species. After removal of the calyx and 

proper washing and cleansing of the eggplant with                

distilled water, it was allowed to air-dry and weighed. 

300g of the washed and air-dried garden egg was           

homogenized with 300 ml of distilled water to a fine and 

smooth texture mixture using a laboratory blender. The 

extract obtained through filtration using fine muslin cloth 

was collected in a container and kept at 4°C in the              

refrigerator. Portions used for oral administration to            

assess glycemic impacts were prepared fresh on weekly 

basis.  

 The compositions of the control and the garden 

egg-supplemented diets were based on the standard diet 

formulas used for assessing weight gain in rodents during 

commercial feeding studies (Table 1).  

 In this study, twenty-one adult male Wistar rats 

(Rattus norvegicus) weighing 180-220g were used. The 

animals were acclimatized for two weeks in a                         

well-ventilated animal house inside polypropylene cages 

with stainless wire mesh top at normal and standard            

laboratory conditions of temperature and relative                

humidity. During this period, animals were fed with    

standard rat chow (Ladokun feeds Nig. Ltd.) and water ad 

libitum. Under each cage, replaceable numbered blotters 

papers were placed to catch the spilled diet that was 

measured to make up for the daily serving ration. Weights 

of the rats were measured twice per week. 

 Using freshly prepared alloxan monohydrate 

(Kermel chemicals, China) solution administered                 

intraperitoneally at a dose of 150 mg/kg body weight, the 

animals were inducted diabetic after 12hrs of overnight 

fast with free access to water. Four days later, diabetes 

was confirmed using glucometer (Fine Test Blood Glucose 

Monitoring System, OSANG Healthcare Co., Ltd., Korea). 

Rats with fasting blood sugar (FBS) concentrations above 

150 mg/dL were considered diabetic and randomly              

selected into three groups according to the study design. 

Following induction, animals were randomly categorised 

into three groups (n = 7/group) as follows:  

Group diabetic control (DC) 

Group diabetic treated with garden egg aqueous extract 

(DEE)  

Group diabetic treated with garden egg supplemented diet 

(DSE)  

 To evaluate the effects of garden egg on glycemic 

status and tolerance, body weight and, lipid profile, groups 

DC and DEE rats were fed with control diet throughout the 

study period while DSE rats were fed with garden                  

egg-supplemented diet only. In addition, DEE rats were 

treated with garden egg aqueous extract administered 

orally by flexible orogastric cannular. Food and water  

intake were monitored twice daily while glycemic status 

and body weight were assessed twice a week. Animal  

handling procedures and the experimental protocols were 

Figure 1. Some morphotypes of Solanum aethiopicum L. cultivars 

http://www.openaccesspub.org/


 

Vol– 7  Issue 1  Pg. no.-  33 
Citation: Magnus Michael Chukwudike Anyakudo, Naomi Tinuola. Omogbehin, Olorunsola Israel. Adeyomoye (2022) Benefi-

cial Impacts of Solanum aethiopicum L. in Diabetes Control. International Journal of Nutrition - 7(1):30-40. https://

doi.org/10.14302/issn.2379-7835.ijn-22-4170 

Table 1. Composition of control and test diets 

Nutrient components Ingredients used 
Normal diet 
(% per 100g of feed) 

Garden egg-supplemented 
diet 
(% per 100g of feed) 

Carbohydrates  
Maize 40 40 

Wheat offal 15 15 

Fat and Oil  

Palm kernel cake 20 20 

Groundnut cake  10 10 

Soya bean meal 10.5 10.5 

Oyster shell 1.0 1.0 
Protein  

Bone meal 3.0 3.0 

Vitamins Growth premix 0.25 0.15 

Mineral Salt Salt 0.25 0.25 

ADDITIVES Garden egg - 0.1 

 Total 100 100 

Table 2. Effect of S. aethiopicum on body weight and weight gain (n = 5/group) 

Values are expressed in mean ± SEM, *Significant (P < 0.05) when compared with DEE and DC. 

Parameters 

Experimental Diabetic Animal Groups 

Control  

DC 

Garden Egg-

Supplemented diet  

DSE 

Garden Egg                   

Extract-Treated  

DEE 

Final Mean Weight (g) 220.4 ± 6.47 214.4 ± 2.78 204.8 ± 2.59 

Initial Mean Weight (g) 186.2 ± 9.15 187.2 ± 4.22 185.2 ± 5.63 

% Mean Weight Gain 18.34% 14.53*% 10.58% 

http://www.openaccesspub.org/
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executed in strict compliance with the internationally  

accepted ethics, principles and, guidelines for laboratory 

animal use and care in research [28]. The study was                  

ethically reviewed and approved by the Institution Review 

Committee (UNIMEDTH/REC/28012022)  

 Blood samples used for blood glucose                            

concentration and lipid profile assays were obtained from 

the tail veins (via phlebotomy) and the heart (via cardiac 

puncture)  respectively. The blood samples for the lipid 

profile analysis were collected in sample bottles                      

containing tripotassium (K3) Ethylene Diamine Tetraacetic 

Acid (EDTA) anticoagulant while the blood for glucose 

concentration assessment was applied directly to the                

glucometer strip.   

 After overnight fast, oral D-glucose load of 2gm 

per kg body weight (dissolved in distilled water) was               

administered via flexible orogastric cannula to all rats at 

the end of the 6th week.  Blood samples were then taken at 

30 minutes interval from the tail vein to determine                  

glucose concentrations for a period of 2 hrs.  

The lipid profile assay was conducted both at the                 

beginning and the end of the study. Enzymatic colorimet-

ric method was used to measure the lipid parameters (TC, 

TG, HDL) using a dry-chemical automatic analyzer                 

AU-5200 OLYMPUS (Randox Laboratories, San Francisco, 

USA). LDL level was determined by the Friedewald             

formula [29] as follows:  

VLDL (mg/dL) = TAG/5  

LDL (mg/dL) = TC - VLDL – HDL 

 Following light anaesthesia with ethyl ether in a 

glass dome, animals were dissected to harvest the               

pancreas which was weighed and then histologically             

processed using animal tissues technique protocol and 

then examined under light microscope after H&E staining. 

 With appropriate statistical method and program 

of Microsoft Excel and SPSS, data obtained were analyzed. 

Results (all the mean values) are expressed as group mean 

± SEM (standard Error of Mean). Comparison between 

groups was made using one way analysis of variance 

(ANOVA) followed by Duncan’s multiple range tests.            

Significance level was set to P < 0.05.  

Results 

 Table 2 depicts the initial and final mean body 

weights for each group. Consumption of S. aethiopicum 

(scarlet garden egg) caused a significant decrease in mean 

body weight gain in both DSE (14.53%) and DEE (10.58%) 

rats compared with the control (DC) rats (18.34%). The 

difference in the mean weight gain between the DSE and 

DEE was significant (P = 0.04) indicating that,                  

consumption of fresh or raw garden egg, impacts better 

weight-lowering effect than when incorporated in mixed 

meal via cooking, boiling, frying  or any other process.  

 The hypoglycemic effect of S. aethiopicum on            

venous mean FBS concentrations over the period of study 

in experimental diabetic rats is shown in Table 3. A               

significant (P = 0.032) reduction in mean FBS                         

concentrations was observed in DEE rats and DSE rats 

compared with the control. The observed difference in the 

mean FBS values between DSE and DEE groups was             

comparably significant (P = 0.025). In a similar manner to 

its effect on body weight, S. aethiopicum consumption in 

fresh form potentiates more beneficial antidiabetic effect 

on glycemic status than when incorporated in mixed meal 

in diabetic rats. Overall, consumption of this garden egg 

species either as fresh or in supplemented form, impacts 

good glycemic control in diabetic rats. 

 Fig. 2 illustrates the effect of S. aethiopicum on 

glycemic tolerance as assessed by the incremental areas 

under the glycemic response curves. Garden egg                    

significantly enhanced glycemic tolerance in DSE and DEE 

rats compared with the controls. The glycemic tolerance 

effect on DEE rats is comparably better and more                   

improved over that of the DSE rats. The glycemic response 

to glucose load in all experimental groups peaked at 30 

minutes of the 2 hour-duration. 

 Effect of S. aethiopicum consumption on serum 

lipid parameters is expressed in Fig. 3. At the end of the 

study, it caused significant (P < 0.05) decrease in TC, TG 

and LDL concentrations with corresponding significant 

increase in HDL concentration in DSE and DEE rats (DEE > 

http://www.openaccesspub.org/
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Values are expressed in mean ± SEM. **Significant (P < 0.05) when compared with DC and DSE. 

*Significant when compared with DC. 

Table 3. Effect of S. aethiopicum on venous mean FBS concentrations (n = 5/group) 

Parameters 

Experimental Diabetic Animal Groups 

Control  
DC 

Garden Egg-
Supplemented Diet  
DSE 

Garden Egg Extract  
DEE 

Final Mean FBS (mg/dL) 211.6 ± 7.2 164 ± 3.6 188.6 ± 19.6 

Initial Mean FBS (mg/dL) 178.6 ± 2.3 201.6 ± 25.9 259 ± 36.7 

% Change in Mean FBS 18.48% -18.68*% -37.33**% 

Figure 2. Effect of S. aethiopicum on glycemic tolerance/profile (n = 5/group).  

DC – Diabetic control rats. DSE - Garden egg supplemented diet-fed diabetic rats. DEE - Garden egg                      
extract-treated diabetic rats. 

http://www.openaccesspub.org/
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Figure 3. Effect of S. aethiopicum on lipid profile in diabetic Wistar rats (n = 5/group) 

DC – Diabetic control rats, DSE – Garden egg supplemented diet-fed diabetic rats, 

DEE – Garden egg extract-treated diabetic rats. TC: Total cholesterol;  

TG: Triglycerides; VLDL: Very Low-Density Lipoprotein; HDL: High Density Lipoprotein; LDL: Low Density 
Lipoprotein                     

Figure 4. Normal Photomicrograph of the pancreas 

from a non-diabetic healthy rat demonstrating  

normal histoarchitecture (H &E stain X400             

magnification)  

Figure 5. Photomicrograph of the pancreas from 

DEE rats showing preserved normal pancreas            

histoarchitecture (H &E stain X400 magnification) 

http://www.openaccesspub.org/
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DSE) compared with DC. This study reveals that                      

consumption of S. aethiopicum improves lipid profile in 

diabetic rats.  

 No comparable significant change observed in the 

mean weights of the extracted pancreas. The                       

photomicrographs (Figures 4, 5, 6 and 7) of the pancreatic 

tissue histology revealed preserved histoarchitecture in 

DSE and DEE groups as compared with the normal                 

appearance of pancreas histoarchitecture from a normal 

healthy Wistar rat. Photomicrograph of the pancreas from 

diabetic control (DC) rats (Fig. 7) shows distorted Islet 

margin with lymphocytic cells infiltration and moderate 

necrotic parenchyma. 

Discussion 

 The beneficial dietary impacts of S. aethiopicum 

consumption in diabetes control were evaluated in this 

experimentally-control designed nutritional study which 

lasted six weeks. In this study, the scarlet garden egg was 

administered in two forms (supplementation and extract) 

and its effects on body weight gain; glycemic status, toler-

ance and control; pancreas histoarchitecture and, serum 

lipid parameters were investigated while the influence of 

the mode of administration on the investigated                         

parameters was also examined. Findings obtained                  

revealed that S. aethiopicum possessed organoprotective, 

antiobesity, antidiabetic and antilipidemic potentials                

important in diabetes control. This study also revealed 

that consumption of S. aethiopicum in raw form as fresh 

fruit impacts better lipoglycemic control than when                 

ingested in mixed meal as supplemented diets.  

 Healthy weight loss is a goal for many patients 

specifically those confronting obesity while diet, physical 

activity, medications, and bariatric surgery all have                  

varying roles in helping patients to achieve healthy weight 

loss. In this study, consumption of S. aethiopicum either as 

extract or supplemented significantly reduced weight gain 

in diabetic rats. However, the weight-lowering effect is 

more pronounced with the extract (Table 2). This                  

observation implies that, eating scarlet garden egg as fresh 

fruit confers adequate and optimal weight-lowering               

benefit than when supplemented in diet as seen in various 

traditional cuisines such as boiling with yams, frying with 

eggs, and pounding with groundnut to make sauce, soup 

and so on. This reduction in weight by S. aethiopicum may 

be attributed to its high fibre and low cholesterol and             

protein contents [20] which prevent rapid weight gain and 

irrational eating.    

 Due to different species of garden egg in nature, 

likelihood of variation in its effect on weight reduction is 

expected. There is an uncited claim by some nutritionists 

Figure 6. Photomicrograph of the pancreas from 

DSE rats showing preserved normal pancreas his-

toarchitecture (H &E stain X400 magnification)  

Figure 7. Photomicrograph of the pancreas from              

diabetic control (DC) rats showing distorted Islet  

margin (arrow) with lymphocytic cells infiltration 

and moderate necrotic parenchyma (H &E stain 

X400 magnification) 

http://www.openaccesspub.org/
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that green garden egg species works better for weight loss 

compared to other species. However, findings obtained in 

our study using the white species with green stripes (S. 

aethiopicum L) revealed a remarkable reduction in weight 

gain in diabetic rats. Though, our present study did not 

compare species effect on weight gain, in our subsequent 

research however, we shall conduct a study to correlate 

species and weight-lowering effect. Meanwhile, based on 

the present outcome of this study, recommendation of the 

white-with-green-striped species should be encouraged 

for beneficial optimal effect on weight reduction. 

 The beneficial impacts of S. aethiopicum on                   

glycemic status and profile are depicted in Table 3 and Fig. 

2. The mean FBS concentrations decreased significantly (P 

< 0.05) in both DEE and DSE groups (DEE >> DSE, P = 

0.025) compared with the control. The observed                 

difference in their values was similar in manner to its               

effect on weight gain. The glycemic tolerance improved 

remarkably in both groups. This antidiabetic potential 

may be attributed to a major phenolic compound called 

chlorogenic acid (5-O-caffeoyl-quinic acid; CGA) present in 

garden egg [13,21]. Bhaskar [13] and Plazas [21] studies                   

revealed that chlorogenic acid possessed anti-obesity,              

anti-inflammatory, anti-diabetic and, cardio-protective 

properties. The incremental areas under the glycemic    

response curves of DEE and DSE rats decreased                       

remarkably compared with the control (Fig. 2). The                  

postprandial glycemic response peaked at 30 minutes of 

glucose challenge in both groups.  The TC, TG and LDL-C 

concentrations decreased significantly with corresponding 

significant increase in HDL concentration in DEE and DSE 

rats (Fig. 3). However, the extract impacts more beneficial 

antilipidemic effect than the supplemented diet. This find-

ing also suggests that the optimal antilipidemic effect can 

be derived when S. aethiopicum is consumed in fresh or 

raw form than in mixed meal. The antilipaemic effect of 

eggplants has been attributed to an important                

phytonutrient compound called anthocyanin found in 

abundance in the skin of the eggplant which was reported 

to improve lipid profile through lipid peroxidation and 

serum antioxidants concentrations increase [27]. Besides 

this antilipaemic activity, anthocyanin has also been                

reported to play significant role against diabetes, neuronal 

problems, cardiovascular disorders, and cancer as well [30]. 

 The pancreatic tissues sections’ photomicro-

graphs examined under high power magnification (x 400) 

light microscope revealed the effects of S. aethiopicum on 

pancreas histoarchitecture. Figure 4 shows the normal 

appearance of the pancreatic histoarchitecture obtained 

from a healthy non-diabetic Wistar rat. Comparison of the 

experimental grouped rats photomicrographs with the 

normal revealed that the histoarchitecture of the pancreas 

in DEE and DSE (Figures 5 and 6) rats were preserved 

with no visible pathologic changes while the                     

photomicrograph of the pancreas from diabetic control 

(DC) rats (Fig. 7) shows distorted Islet margin with            

lymphocytic cells infiltration and moderate necrotic           

parenchyma. Examining the histological consequence of 

any product prior to recommendation is very essential 

because histological analysis of target organs for              

pathological changes surveillance is necessary to enhance 

screening assessment of quality and safety of product        

prior to recommendation for human consumption [31].  

 The aim of diet therapy in diabetes management 

is to achieve normoglycemia, maintain ideal body weight 

and improve lipid profile. Thus, dietary advice is geared 

towards averting symptoms of hyper and hypoglycemia 

and to eliminate or postpone secondary complications 

which may arise. Unfortunately, many people are yet to 

discover the secret of nutritional values of garden eggs 

which are numerous. Thus, for optimal health benefits and 

dietary control of diabetes, consumption of S. aethiopicum 

in raw or fresh form should be encouraged and advocated 

in diabetic individuals as revealed by this study.  

Conclusion 

 Solanium aethiopicum (scarlet garden egg)            

consumption preserves pancreatic tissue histoarchitec-

ture and improves lipoglycemic profile and weight control 

in diabetic Wistar rats. Findings of this study potentiate 

the beneficial impacts of S. aethiopicum in diabetes              

control. Therefore, recommendation of S. aethiopicum 

(which is cheap, available and accessible to the common 

man) for consumption in diabetic condition (either as 

http://www.openaccesspub.org/
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fresh fruit or diet-supplemented) should be advocated to 

avert complications and risks of uncontrolled diabetes 

possibly resulting from financial constraints of                

conventional diabetes management. 
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