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Abstract 

Experimental studies were carried out on the effect of Solanum macrocarpum, α-Solanidine (a glycoalkaloid 
found in the Solanaceae), three antihyperlipidaemic drugs (nicotinic aid, simvastin and cholestyramine) on forty 
two (42) male rats made hyperlipidaemic by treating them with 400 mg/kg triton-X for 7 days. The rats were 
divided into 7 groups of 6 rats each. At 24 h, 48 h and 72h respectively, the rats in each group were humanely 
sacrificed and blood samples collected for endocrine function analysis which included thyroid hormones 
(thyroxine or T4, 3, 5, 3 – triiodothyronine or T3 and thyroid stimulating hormone or TSH), sex hormones 
(testosterone and 17β oestradiol) and the pancreatic hormone, insulin. Changes in T3, T4, oestradiol, testosterone 
and insulin were significant (p< 0.05) throughout the period of study. There was no change in the TSH values 
(p> 0.05) throughout the period of study. For the extract, T3 significantly increased (p< 0.05) from 
0.60±0.14ng/mL to 0.65±0.13 ng/mL and then decreased to 0.55±0.21ng/mL at 24h, 48h and 72h respectively. 
For α-Solanidine and the three hypolipidaemic drugs, T3 values were too small to be measured i.e. < 0.20 ng/mL. 
For the extract, T4 significantly increased (P< 0.05) from 3.60±0.5 µg/dL to 4.30±0.43 µg/dL and then decreased 
to 3.80±0.28 µg/dL at 24h, 48h and 72h respectively. For α-solanidine and the three hypolipidaemic drugs, the T4 
values at 24h were 4.00±0.00 µg/dL, whilst the values remained the same at 48h and 72h i.e. there was no 
change. For testosterone, oestradiol and insulin, the values of the negative control were higher than those of the 
positive control. For the extract, the oestradiol values significantly increased (P< 0.05) from 18.00 ±4.24 pg/mL 
to 19.50±4.24pg/mL, then decreased to 15.04±4.24 pg/mL at 24h, 48h and 72h respectively. For α-solanidine and 
the three hypolipidaemic drugs, the values of oestradiol were too small to be measured i.e. < 5.00 pg/mL. For the 
extract, the testosterone level was 0.20±0.07 ng/mL at 24h, 0.20±0.00 ng/mL at 48h and < 0.20 mg/mL at 72h, 
i.e. the value could not be measured. For the other four agents, the level of testosterone was < 0.20 ng/mL i.e. too 
low to be measured. For the extract, the insulin values significantly decreased (p< 0.05) from 2.00±0.00 µU/mL 
to 1.00±0.00 µU/mL and <1.00 µU/mL (i.e. too low to be measured) at 24h, 48h and 72h respectively. On 
administration of α-solanidine, NA, cholestyramine and simvastatin the insulin levels remained almost constant 
throughout the period of study. For α-solanidine, the values were 1.50±0.00 µU/mL, 2.00±0.00 µU/mL and 
2.00±0.00 µU/mL at 24h, 48h and 72h respectively. For NA, the insulin level remained at 2.00±0.00 µU/mL 
throughout the study period, for cholestyramine, the insulin values were 2.00±0.00 µU/mL and 1.00±0.00 
µU/mL at 24h, 48h and 72h respectively whilst simvastatin had insulin values of 1.50±0.00 µU/mL, 2.00±0.00 
µU/mL and 2.25±0.50 µU/mL at 24h, 48h and 72h respectively. The aqueous fruit extract of S. macrocarpum 
when compared to α-solanidine, cholestyramine, simvastatin and NA under the condition of study, was probably 
more effective in lowering hyperlipidaemia in triton-induced hyperlipidaemic rats as the fruit is a combination of 
active principles whilst the other four (4) substances single entities.  
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hyperlipidaemic rats  

1. Introduction  

In the traditional North East Arid Zone of Nigeria, the unripe fruit of S. macrocarpum (synonyms: S. 
macrocarpum L. senso stricto and S. daysphyllum Schumach & Thonn) (Grubben & Denton, 2004) called 
“Gorongo” in Kanuri is known for its laxative, antihypertensive and hypolipidaemic effects. Importantly, S. 
macrocarpum had been shown to display a wide spectrum of biological activities. There are experimental data to 
support the ethnopharmacological use of this plant in traditional medicine (Sodipo et al., 2009a).  

Recently, hepatoprotective effect has been demonstrated with the aqueous fruit extract of S. macrocarpum in 
diet-induced hypercholesterolaemic rats (Sodipo et al., 2009b) and acute triton-induced hyperlipidaemic rats 
respectively (Sodipo et al., 2011). Sodipo et al. (2012) found the levels of endocrine function indices-thyroid 
hormones (T3, T4, TSH), reproductive hormones (testosterone and 17β oestradiol) and insulin (the pancreatic 
hormones) to be increased under the conditions of the study, probably contributing to the lipid lowering effect of 
the plant. However, the mechanism of hypolipidaemia has not been extensively studied.  

Most of the current drugs that lower hyperlipidaemia have serious toxicities and are not cost effective. In an 
attempt to find alternatives to the existing hypolipidaemic drugs, the present study compared the ability of the 
aqueous fruit extract of S. macrocarpum to lower hyperlipidaemia with that of α-solanidine (a glycoalkaloid 
found in the Solanaceae and said to lower hyperlipidaemia), (Anonymous a, 2007) and three hypolipidaemic 
drugs, namely NA (NA), simvastatin (SV) and cholestyramine (CT).  

2. Materials and Methods  

2.1 Plant Collection and Identification  

The plant material (Solanum macrocapum Linn.) used in this study was obtained from Alau in Konduga Local 
Government, Borno State, Nigeria, between October and November, 2007. The plant was identified and 
authenticated by Prof. S.S. Sanusi of the Department of Biological Sciences, University of Maiduguri, Maiduguri, 
Nigeria. Specimen voucher No. 548 was deposited at the Research Laboratory of the Department of Chemistry.  

2.2 Extraction  

The fruit of S. macrocarpum with the calyx removed was air dried and pulverized by using pestle and mortar. 
The 2.2kg of the ground fruit was subjected to exhaustive Soxhlet-extraction in 3L distilled water at 100 ºC to 
give the extract yield 15.3% w/w (Mittal et al., 1981; Fernando et al., 1991; Lin et al., 1999). The resultant 
solution was concentrated in vacuo and it was stored in a specimen bottle and kept in a desiccator at room 
temperature until when required.  

2.3 Animals and Treatment  

Forty two (42) male albino rats of Wistar strain weighing 86-182g were used in this study. The animals were 
obtained from the Animal House Unit of the Department of Veterinary Physiology and Pharmacology, University 
of Maiduguri. The animals were housed under standard laboratory condition in plastic cages. They were fed 
commercial grower’s mash feed (ECWA, Feeds, Jos, Nigeria) and water was provided ad libitum. All the 
animals were handled according to the International Guiding Principles for Biomedical Research Involving 
Animals (CIOMS, 1985) as certified by the Animal Ethics Committee of the Faculty of Veterinary Medicine, 
University of Maiduguri (Approved on October 15th, 2008 at its 12th Ethical Committee Meeting). The animals 
were randomly distributed into seven groups of 6 rats per group.  

Group one:  Rats in this group served as the negative control. They were fed with normal 
feed diet and given water ad libitum 

Group two:  Rats in this group served as the positive control. They were fed with normal 
diet and given water ad libitum. They were also administered 400 mg/kg 
triton-X orally (p.o) for 1 week to make them hyperlipidaemic.  

Group three: 

 

Rats in this group were fed with normal feed diet and given water ad libitum; 
administered 400mg/kg triton-X p.o. for 1 week and then given 50 mg/kg 
aqueous fruit extract of S. macrocarpum i.p. from a stock concentration of 200 
mg/mL (2g extract dissolved in 10mL distilled water) 

Group four:  Rats in this group were fed with normal feed diet and given water al libitum, 
administered 400 mg/kg triton-X p.o. for 1 week and then given 50 mg/kg 
α-solanidine i.p. – a steroidal glycoalkaloid that is found in the Solanaceae and 
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is said to lower hyperlipidaemia (by dissolving 50 mg of approximately 95% 
α-solanine white powder, Sigma, USA in 1mL distilled water H2O to give a 
stock concentration of 50 mg/mL) 

Group five:  Rats in this group were fed with normal feed diet, given water ad libitum, 400 
mg/kg triton-X p.o. for 1 week and then given 50 mg/kg NA B.P. orally – 
hypolipidaemic drug, from a stock concentration of 50 mg/mL (by dissolving 
50 mg white round tablet in 1mL distilled water).  

Group six:  Rats in this group were fed with normal feed diet, given water ad libitum, 
400mg/kg triton-X p.o. for 1 week and then given 50 mg/kg CT – a 
hypolipdaemic drug, (Questran, Bristol-Meyers Squibb) p.o. from a stock 
concentration of 100 mg/mL (dissolving 1g powder in 10mL distilled water) 

Group seven: Rats in this group were fed with normal feed diet, given water ad libitum, 
400mg/kg triton-X p.o. for 1 week and then given 50mg/kg SV – 
hypolipidaemic drug (Gimvastat-10, Stallion Lab, PVT Ltd, India, NAFDAC 
Reg. No. A4-0010 with sole agent as Pharmabase Nig. Ltd) p.o. from a stock 
concentration of 10 mg/mL (by dissolving 20 mg light yellow film-coated 
tablets in 1mL distilled water). 

After administration of the extract, α-solanidine and the three hypolipidaeic drugs to the rats in groups 
three-seven respectively, every 24h for 3 consecutive days, 2 rats from each group (Groups one-seven) were 
humanely sacrificed and blood samples were collected for biochemical kidney analysis (Adapted from 
Williamson et al., 1996).  

2.4 Endocrine Function Tests  

Two rats from each of the groups were humanely sacrificed after 24h, 48h and 72h respectively of the effect on 
acute hyperlipidaemic rats by cutting their throat with a sterile blade. Blood was collected into clean, sterile 
labeled centrifuge tubes without an anticoagulant and centrifuged at a rate of 12,000 revolutions per minute (rpm) 
for 10 minutes. The clear, yellow serum was then separated from settled cellular elements and subjected to 
determination of endocrine function tests.  

The endocrine function tests estimated from the serum were thyroid hormones (which included 3, 5, 3' 
triiodothyronine or T3, 3, 5, 3', 5' tetraiodothyronine or T4 thyroid stimulating hormone, TSH) reproductive 
hormones (which include testosterone and 17β-oestradiol) and insulin.  

T3 was determined by the Enzyme Link Immunosorbent Assay (Microwell Elisa) using competitive enzyme 
immunoassay reaction as described by Chopra et al. (1971b). T4 also called thyroxine was also determined by 
Enzyme Linked Immunosorbent Assay (Microwell Elisa) method using monoclonal antibodies specific for T4 as 
described by Chopra et al. (1971a). TSH called thyrotrophin was determined by the enzyme Linked 
Immunosorbent Assay (Elisa) method for the quantitative determination in serum as described by Hopton and 
Harrap, (1986); Bravermann (1996); Fisher (1996) was used for the determination of testosterone and that 
desribed by Tsang et al. (1980) was used for oestrogen determination. Insulin determination was carried out by 
the immunoenzymometric assay described by Sood (2006).  

2.5 Determination of Total Cholesterol  

Two rats in each group were humanely sacrificed by cutting the throat with a sterile blade. Blood was collected 
from the vena cava into clean, labelled centrifuge tubes without anticoagulant after the extract had been allowed 
to act for 24h, 48h and 72h respectively. The blood was centrifuged at a rate of 12,000 rotations per minute (rpm) 
for 10 minutes. The clear, yellow serum was then separated from settled cellular elements. Cholesterol was 
assayed by Tindar’s reaction (Evans & Stein, 1986; NIH, 1990) using commercial kits, from Fortress Diagnostic 
Ltd, Antrim.  

2.6 Statistical Analysis 

Test of significance between control and treatment means were carried out by Analysis of Variance (ANOVA) 
and Student t-test using Graph Pad Software (1998). 

3. Results 

3.1 Change in Mean Body Weight of Male Albino Rats after Being Administered Orally with Triton-X for 7 Days  

The effect of triton-X on mean body weight of albino rats fed orally with triton-X is shown in Table 1. There was 
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an increase in body weight of the rats in group one, two and five (p< 0.05) when compared to day zero (i.e. when 
no triton-X was administered). 

 

Table 1. Change in body weight of male albino rats after being administered orally with triton-X (400 mg/kg) for 
7 days 

  Body Weight (g) 

Group Days of Treatment 

 0                                         7 

  Mean ± S. D.  

One * 148.00±009.38a 170.80±10.59b 

Two 117.80±26.68a 128.00±23.93a 

Three 148.80±5.26a 166.00±4.58a 

Four 117.80±26.60a 128.00±23.93a 

Five 165.40±41.71a 173.00±42.57a 

Six 164.80±38.75a 181.80±40.02a 

Seven 86.60±16.10a 100.00±18.56a 

Within rows, means with different superscripts are statistically significant (p < 0.05) when compared to day zero 
(0) using student t-test. 

0 day = Before triton-X administration. 

n = 6 rats per group. 

Group One* = Rats fed with normal diet and had free access to water, but were not administered triton-X. 

 

3.2 Effect on Thyroid Hormones 

The results of the effect of the aqueous fruit extract of S. macrocarpum, α-solanidine and the three 
hypolipidaemic drugs on thyroid hormones are shown in Table 2. There was no change in the TSH values (p> 
0.05) throughout the period of study. The T3 and T4 values were significant (p< 0.05) throughout the period of 
study. At 24, 48, 72 h, T3 for the aqueous fruit extract had the following values: 0.60 ± 0.l4 ng/mL, 0.65 ± 0.l3 
ng/mL and 0.55 ± 0.21 ng/mL respectively. The T3 values for α-solanidine and the three hypolipidaemie drugs 
were <0. 20ng/mL i.e. they were too small to be measured. Within the administration of the extract, the T4 value 
increased significantly (p< 0.05) from 3.60 ± 0.51 µg/dL at 24 h to 4.30 ± 0.43 µg/dL at 48 h but decreased to 
3.80 ± 0.28 µg/dL at 72 h. For α-solanidine, NA, CT and simvastatm, the T4 values recorded at 24 h were 4.00 ± 
0.00 µg/dL. These values remained the same at 48 h and 72 h. 

 

Table 2. Effect of aqueous fruit extract of S. macrocarpum, nicotinic acid, cholestyramine and simvastatin on 
thyroid hormones of hyperlipidaemic rats administered triton-X orally for 7 days 

      Thyroid Hormones  

Hours after extract/drug administration Dosage Extract/Dug  TSH T3 T4  

 mg/kg  (ng/mL) (ng/mL) (µg/dL) 

      Mean ± S.D. 

 50 -ve control  0.45±0.21 a 0.70±0.14 a 4.30±0.43 a

 50 +ve control  0.30±0.00 a 0.40±0.21 a 3.25±0.35 b

 50 Aqueous extract 0.40±0.14 a 0.60±0.14 b 3.60±0.51 b

24 50 Α-solanidine <0.10 <0.20 4.00±0.00 b

 50 Nicotinic acid <0.10 <0.20 4.00±0.00 b

 50 Cholestyramine <0.10 <0.20 4.00±0.00 b
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  50 Simvastatin  <0.10 <0.20 4.00±0.00 b

 50 -ve control  0.50±0.00 a 0.70±0.12 a 3.60±0.57 a

 50 +ve control  0.25±0.00 a 0.35±0.07 b 3.25±0.59 b

 50 Aqueous extract 0.45±0.00 a 0.65±0.13 b 4.30±0.43 b

48 50 α-solanidine <0.10 <0.20 4.00±0.00 b

 50 Nicotinic acid <0.10 <0.20 4.00±0.00 b

 50 Cholestyramine <0.10 <0.20 4.00±0.00 b

  50 Simvastatin  <0.10 <0.20 4.00±0.00 b

 50 -ve control  0.50±0.28 a 0.65±0.14 a 3.65±0.21 a

 50 +ve control  0.35±0.07 a 0.30±0.14 b 2.65±0.50 b

 50 Aqueous extract 0.40±0.35 a 0.55±0.21 b 3.80±0.28 b

72 50 α-solanidine <0.10 <0.20 4.00±0.00 b

 50 Nicotinic acid <0.10 <0.20 4.00±0.00 b

 50 Cholestyramine <0.10 <0.20 4.00±0.00 b

  50 Simvastatin  <0.10 <0.20 4.00±0.00 b

+ve control = Rats fed with normal feed diet and had free access to water. 

-ve control = Rats fed with normal feed diet and triton-X.  

<0.20ng/mL = very low for T3. 

<0.10ng/ML = Very low for TSH.  

Among groups, mean with different superscripts are statistically significant (P<0.05). 

 

3.3 Effect on Testosterone, Oestradiol and Insulin 

The effect of the aqueous fruit extract of S. macrocarpum, α- solanidine, NA, CT and SV on testosterone, 
oestradiol and insulin are shown in Table 3. Changes in oestradiol level were significant (p < 0.05) throughout 
the period of study. The level of oestradiol in the negative control was significantly higher (p < 0.05) than in the 
positive control throughout the period of study. For the negative control, the values of oestradiol at 24, 48 and 72 
h were 36.50 ± 2.12 pg/mL, 20.00 ± 4.24 pg/mL and 24.50 ± 2.12 pg/mL respectively, whilst those for the 
positive control were 15.00 ± 4.24 pg/mL, 13.00 ± 1.49 pg/mL and 13.50 ± 3.54 pg/mL respectively. The 
oestradiol levels on extract administration were 18.00 ± 4.24 pg/mL, 19.50 ± 4.24 pg/mL and 15.04 ± 4.24 
pg/mL at 24, 48 and 72 h respectively. On administration of α-solanidme, NA, CT and SV, the oestradiol levels 
were too low to be measured i.e. they were <5.00 pg/mL. 

The change in testosterone levels were significant (p < 0.05) at 24 h and 72 h. The testosterone levels of the 
negative control were significantly higher (p < 0.05) than those of the positive control throughout the period of 
study. At 24 and 72 h, the testosterone values for the negative control were 1.50 ± 0.28 ng/mL and 1.50 ± 0.28 
ng/mL respectively. On administration of the extract, the testosterone levels were 0.20 ± 0.07 ng/mL and <0.20 
ng/mL at 24 h, 0.25±0.00 at 48h and <0.20 gImL at 72 h. On administration of the extract, the testosterone levels 
were 0.20 ± 0.07 ng/mL and <0.20 ng/mL at 24h, 0.25 ± 0.00 ng/mL at 48h and < 0.20 gImL at 72h. On 
administration of α-solanidine, NA, CT and SV, the testosterone levels were very low i.e. < 0.20 ng/mL. 

Change in insulin level was significant (p < 0.05) throughout the period of study. Insulin levels of the negative 
control were significantly higher (p < 0.05) than those of the positive control throughout the period of study. At 
24, 48 and 72 h, the insulin values for the negative control were 4.00 ± 1.41µU/m1, 5.00 ± 0.00µU/mL and 3.00 
± 0.00µU/mL respectively. On administration of 50 mg/kg extract, the insulin levels were 2.00 ± 0.00µU/mL, 
1.00 ± 0.00µU/m1 and < 1.00 µU/mL (i.e. too low to be measured) at 24, 48 and 72 h respectively. On 
administration of 50 mg/kg each of α-solanidine, NA, CT and SV, the insulin levels remained almost constant 
throughout the period of study. For α-solanidine, the values were 1.50 ± 0.00 µU/mL, 2.00 ± 0.00 µU/mL nd 
2.00 ± 0.00µU/mL at 24, 48 and 72 h respectively. For NA, the insulin level remained at 2.00 ± 0.00 µU/mL 
throughout the study period, for CT, the insulin values were 2.00 ± 0.00µU/mL, 2.00 ± 0.00 µU/mL, and 1.00 + 
0.00 µU/m1 at 24, 48 and 72 h respectively whilst SV had insulin values of 1.50 ± 0.00 µU/m1, 2.00 ± 
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0.00µU/mL, and 2.25 ± 0.50 µU/mL at 24, 48 and 72 h respectively. 

 

Table 3. Effect of the aqueous fruit extract of S. macrocarpum, nicotinic acid, cholestyramine and simvastatin on 
testosterone, oestradiol and insulin of hyperlipidaemic rats administered triton-X orally for 7 days 

Hours after extract/drug administration Dosage Extract/Dug  Testosterone Oestrodiol  Insulin 

mg/kg (ng/mL) (pg/mL) (µu/mL) 

 50 -ve control 1.50±0.28 a 36.50±2.12 a 4.00±1.41 a

 50 +ve control <0.20 15.00±4.24 b 2.00±0.00 b

24 50 Aqueous extract 0.20±0.07 a 18.00±4.24 b 2.00±0.00 b

 50 Α-solanidine <0.20 <5.00 1.50±0.00 b

 50 Nicotinic acid <0.20 <5.00 2.00±0.00 b

 50 Cholestyramine <0.20 <5.00 2.00±0.00 b

  50 Simvastatin <0.20 <5.00 1.50±0.00 b

 50 -ve control 1.55±0.00 a 20..00±4.24 a 5.00±0.00 a

 50 +ve control <0.20 13.00±1.49 b 2.50±0.00 b

 50 Aqueous extract 0.25±0.00 a 19.50±4.24 b 1.00±0.00 b

48 50 α-solanidine <0.20 <5.00 2.00±0.00 b

 50 Nicotinic acid <0.20 <5.00 2.00±0.00 b

 50 Cholestyramine <0.20 <5.00 2.00±0.00 b

  50 Simvastatin <0.20 <5.00 2.00±0.00 b

 50 -ve control 1.50±0.28 a 24.50±2.12 a 3.00±0.00 a

 50 +ve control <0.20 13.50±3.54 b 2.50±0.07 b

 50 Aqueous extract 0.25±0.07 a 15.04±4.24 b <1.00 b 

72 50 α-solanidine <0.20 <5.00 2.00±0.00 b

 50 Nicotinic acid <0.20 <5.00 2.00±0.00 b

 50 Cholestyramine <0.20 <5.00 1.00±0.00 b

  50 Simvastatin <0.20 <5.00 2.25±0.50 b

+ve control = Rats fed with normal feed diet and had free access to water. 

-ve control = Rats fed with normal feed diet and triton-X.  

<0.20ng/mL = very low for T3. 

<0.10ng/ML = Very low for TSH.  

Among groups, mean with different superscripts are statistically significant (P<0.05). 

 

3.4 Effect of the Aqueous Fruit Extract of S. macrocarpum, α-solanidine, Nicotinic Acid, Cholestyramine and 
Simvastatin on Total Cholesterol of Hyperlipidaemic Rats Administered Triton-X Orally for 7 Days 

The effect of the aqueous fruit extract of S. macrocarpum, α-solanidine and the three hypolipidaemic drugs on 
total cholesterol of hyperlipidaemic rats are shown in Table 4. There was a non-significant (P >0.05) decrease in 
total cholesterol when compared to the negative control that was administered Triton-X at 24, 48, and 72 hours 
respectively. 

 

 

 

 



www.ccsenet.org/jps Journal of Plant Studies Vol. 2, No. 1; 2013 

116 
 

Table 4. Effect of aqueous fruit extract of S. macrocarpum, nicotinic acid, cholestyramine and simvastatin on 
total cholesterol of hyperlipidaemic rats administered Triton-X for 7 days 

Hours after extract/drug administration Dosage Extract/Dug  Total cholesterol (mmol/L)

mg/kg Mean ± S.D. 

 50 -ve control  2.75±0.07 a 

 50 +ve control 3.50±0.28 a 

24 50 Aqueous extract 2.95±0.07 a 

 50 Α-solanidine 2.80±0.28 a 

 50 Nicotinic acid  2.75±0.07 a 

 50 Cholestyramine 3.00±0.00 a 

  50 Simvastatin  2.80±0.00 a 

 50 -ve control  2.75±0.14 a 

 50 +ve control  4.10±0.14 a 

 50 Aqueous extract 2.85±0.21 a 

48 50 α-solanidine 2.50±0.14 a 

 50 Nicotinic acid  2.70±0.00 a 

 50 Cholestyramine 2.80±0.14 a 

  50 Simvastatin  2.60±0.57 a 

 50 -ve control  2.65±0.07 a 

 50 +ve control  3.50±0.07 a 

 50 Aqueous extract 2.65±0.07 a 

72 50 α-solanidine 2.65±0.07 a 

 50 Nicotinic acid  2.95±0.07 a 

 50 Cholestyramine 2.90±0.07 a 

  50 Simvastatin  3.00±0.07 a 

-ve control = Rats fed with normal feed diet and had free access to water. 

+ve control= Rats fed with normal feed diet and triton-X.  

Among groups, mean with different superscripts are statistically significant (P< 0.05). 

 

4. Discussion 

The increase in mean body weight of rats after Triton-X administration for 7 days (Table 1) was statistically 
significant (p< 0.05) in Groups one, two and five when compared to day zero (i.e. before Triton-X 
administration). This probably implies that Triton-X at the dosage employed, 400 mg/kg or for the length of time 
given, induced hyperlipidaemia, even though differences in the rats’ metabolism may account for the differences 
in the statistics exhibited in their significance. 

The hyperlipidaemic rats administered with 50 mg/kg of the aqueous fruit extract of S. macrocarpum had 
significantly increased (p < 0.05) level of the thyroid hormones T3 and T4 (Table 2) when compared to the 
positive control throughout the study period. There was no change in TSH (p > 0.05) throughout the period of 
study. For the extract, the T3 value increased, but for the other four substances, the T3 values were too low to be 
measured i.e. < 0.20ng/mL. T4 value on extract administration, was higher than that of the positive control, 
whilst for the other four substances the T4 value remained constant at 4.00 ± 0.00. µg/dL throughout the period 
of study. The T3 values of hyperlipidaemic rats administered α-solanidine, NA, CT and SV were all too low to be 
measured whilst their T4 values remained the same (4.00 ± 0.00. µg/dL) throughout the period of study. 
Increased thyroid hormones lead to increased high density lipoprotein (HDL) which in turn leads to decreased 
hyperlipidaemia (Sodipo et al., 2012). Also T3, the active hormone, is important in hepatic degradation of 
cholesterol into bile acid by increasing the transcription of rate-limiting enzymes in the process, the cholesterol 
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9-hydroxylase (Gali, 2007; Sodipo et al., 2012). Generally, thyroid hormones are found at lower levels with a 
high fat diet (Williamson et al., 1996). Thyroid hormones stimulate the synthesis, mobilization and degradation 
of lipids, (Sodipo et al., 2012). They also lower cholesterol levels (Aliu, 2007). Since, the 50 mg/kg of the 
aqueous extract increased T3 and T4 at 24h and 48 h, then the plant probably lowers liyperlipidaemia. It has been 
shown that increased TSH activity occurs on administration of SV after 2 years i.e it has little effect on thyroxine 
activity (Anonymous b, 2007). CT is not absorbed (Hardman & Limbird, 2001) so it probably does not have any 
effect on thyroid hormones. Probably NA and α-solanidine also do not have any effect on the thyroid hormones 
as the values were too low to be determined. However, further work still needs to be carried out on this aspect. 

When 50 mg/kg each of α-solanidine, NA, CT and SV were administered to the hyperlipidaemic rats, the level of 
testosterone was too low to be measured i.e. <0.20 ng/mL. Probably the dosage or the duration of these 
substances used was too small to cause any change in the level of testosterone. A study in men administered 
20-80 mg/day SV for 12-48 weeks showed a mild decrease in testosterone level (Anonymous b, 2007). Since the 
SV was only estimated at 24, 48 and 72 h post administration, then a change in the testosterone level might not 
be detected. The same thing may apply to α-solanidine and NA. CT is not systemically absorbed (Hardman and 
Limbird, 2001), so changes in endocrine function may not occur. The significant increase (p< 0.05) in 
testosterone observed at 24 h and 72 h on administration of the extract to the hyperlipidaemic rats may be due to 
a combination of phenolics like flavonoids and tannins (Sodipo et al., 2008) found in the fruit of S. macrocarpum. 
Some studies suggest that antioxidants like flavonoids and tanins are less effective when isolated from food and 
presented in tablet form (Khan, 2008). Thus, it may be possible that the active glycoalkaloid, α-solanidine and 
the three hypolipidaemic drugs could not have the same effect when taken singly than if the extract was 
administered alone. 

When the hyperlipidaemic rats were administered with the 50 mg/kg extract, there was a significant rise (p< 0.05) 
in the 17 β-oestradiol level at 24h and 48h. Oestradiol levels have been shown to be decreased in patients with 
myocardial infarction (Odutola, 1992; Williamson et al., 1996; Sodipo et al., 2012). The increase in oestradiol on 
administration of 50 mg/kg extract at 24h and 72h implies therefore that the hyperlipidaemia is probably being 
reduced by the aqueous fruit extract of S. macrocarpum. In fact, oestrogens have been shown to decrease low 
density lipoprotein cholesterol (LDL-C) by 5-10% (Anonymous, 2008; Sodipo et al., 2012). On administration 
of a-solanidine, NA, CT and SV to the hyperlipidaemic rats, the oestradiol levels were too low to be measured i.e. 
<5.00 pg/mL. CT is not systemically absorbed, (MacDonald et al., 2005) so it may not affect endocrine function 
indices. The α-solanidine, nicotinic acid and SV are single entities and it is probable that their effect may not be 
as strong as if a combination of active principles are present in a single plant (Khan, 2008), like it occurs in the 
fruit of S. macrocarpum. 

When the hyperlipidaemic rats were treated with 50 mg/kg extract, there was no rise in the insulin level, instead 
it significantly decreased (p< 0.05) from 2.00 ± 0.00µU/mL at 24 h to 1.00 ± 0.00 µU/mL at 48 h and to < l.00 
µU/mL at 72 h (i.e, it was too low to be measured). Probably, the 50 mg/kg extract dose was too low to reverse 
the effect of the triton-induced hyperlipidaemia. Also, with time, probably the effect of the extract could no 
longer be felt as there was a decrease in the level of insulin with increase in time i.e. from 24 h to 48 h and 
finally to 72 h of study. When the hyperlipidaemic rats were administered with 50 mg/kg α-solanidine and the 
three hypolipidaemic drugs, the level of insulin remained almost constant at 2.00 ± 0.00µU/mL, close to the 
value obtained with the hyperlipidaemic rats, implying probably that at 50 mg/kg, these substances are not very 
effective at increasing insulin level in hyperlipidaemic rats, thus conversion of VLDL and chylomicrons to 
triglycerides for utilization cannot be increased as the enzyme responsible for conversion of VLDL and 
chylomicrons to triglycerides is increased by insulin and thyroxine (Hardman & Limbird, 2001) and since the 
level of insulin has not been found to be increased by these substances at the dosage employed, then they 
probably were not effective in lowering hyperlipidaemia. 

5. Conclusion 

The aqueous fruit extract of S. macrocarpum when compared to α-solandine, CT, SV and NAunder the condition 
of study was probably more effective in lowering hyperlipidaemia in the triton�X induced hyperlipidaeimc rats 
as the fruit is a combination of active principles whilst the other four substances are single entities. 
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