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Abstract 

The dried and pulverized unripe fruit of Solanum macrocarpum (Solanaceae) was soxhlet-extracted with distilled 

water. Studies were then undertaken on the effect of the aqueous extract on haematological parameters and the 

leukocytic response on chronic triton-induced hyperlipdemic rats. Graded doses (25, 50, 100, 200mg/kg body 

weight) of the extract were administered intraperitoneally (i.p) to different groups of hyperlipidemic rats for 90 days. 

Significant dose dependent  increases at 24 and 48hrs (P<0.05) in the levels of hemoglobin (Hb) erythrocyte count 

(RBC) mean cell volume (MCV) packed cell volume (PCV) and white blood cells (WBC) were observed. Also the 

decrease in mean cell volume (MCV) and mean cell hemoglobin (MCH) were statistically significant (P<0.05). The 

mean cell haemoglobin concentration (MCHC) increased significantly (P<0.05) at 24 and 48hrs. when compared to 

the negative control. The improved hematological parameters (Hb, RBC and PCV) probably imply a beneficial 

effect, suggesting that the plant could probably be used as an antianaemic agent. 
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INTRODUCTION 

The use of medicinal plants in West 

Africa is probably as old as the duration of 

human settlement in the region (Abdulrahman 

et al., 2010, Sodipo et al., 2011a).  

The genus Solanum is well known in 

traditional medicine (Burkhill,  

2000; Grubben and Denton, 2004; Sodipo, 

2009). Solanum species are about 1,500 in the 

world (Grubben and Denton, 2004; ANNON, 

2007). In Africa and. adjacent islands, it is 

represented by at least 100 indigenous 

species; about 20 of these are recent 

introduction (Grubben and Denton, 2004). 

Solanum macrocarpum Linn. (Synonyms: 

Solanum daysphyllum and Solanum 

macrocarpum L.) has been reported to exhibit 

laxative and hypotensive properties (Sodipo et 

al., 2008b). The fruit is nontoxic as the 

intraperitoneal (i.p.) LD50 was 1280 mg/kg 

(Sodipo et al., 2009b), and heavy metals like 

lead (Pb), cadmium (Cd) and selenium (Se) 

were not detected in it (Sodipo et al., 2008a).  

 The plant, Solanum macrocarpum in 
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traditional medicine lowers hyperlipidemia 

(Burkhill, 2000, Grubben and Denton, 2004). 

Hyperlipidemia describes an increased 

concentration of lipids in the blood (Gun-

Moore et al., 1997). The commonest and most 

important type of hyperlipidemia is 

hypercholesterolemia (Lawrence et al., 1997; 

Gun-Moore et al., 1997). The aqueous fruit 

extract of the plant has been reported to 

exhibit lipid lowering activities (Sodipo et al., 

2009c, Sodipo et al., 2011b) and at the same 

time has renal and hepatoproptective effects 

(Sodipo et al., 2009a,b) in diet-induced 

hypercholesterolemic rats. The plant also 

improves hematological parameters in 

hypercholesterolemic and triton-induced 

hyperlipidemic rats (Sodipo et al., 2009d, 

Sodipo et al., 2011b). Association between 

anemia and hyperlipidemia in kittens has been 

demonstrated by Gun-Moore et al., (1997). 

This may have been related to the lipid 

disorder or be due to iron deficiency. 

Supportive measures for the treatment of 

anemia by feeding on a low fat diet resulted in 

rapid resolutions of anemia and 

hyperlipidemia (Gun-Moore et al., 1997). The 

degree of anemia in the kittens was positively 

correlated with severity of the hyperlipidemia. 

It was regenerative in nature and also had 

some features of iron deficiency anemia. It is 

therefore possible that hyperlipidemia and 

changes in lipid metabolism could result in 

erythrocyte fragility and haemolysis 

(Alleman, 1990). The mechanism of action of 

many hypolipidemic drugs is unknown; 

therefore, testing new plant products 

generally involves producing hyperlipidemia 

experimentally and observing the changes or 

measuring the effect on the serum blood 

levels of cholesterol (Williamson et al., 1996, 

Sodipo et al., 2011b). Atherosclerosis is 

induced with a high fat, high cholesterol diet 

over a period of 3 to 6 months after which 

serum analysis can be carried out. 

Hyperlipidemia occurs more rapidly and 

experiments take place over weeks rather than 

months. High sugar diets are sometimes used 

to induce atherosclerosis-especially if other 

metabolic disorders (e.g. diabetes mellitus) 

are under simultaneous investigation 

(Williamson et al., 1996). The method 

described here is for measuring blood lipid-

lowering effect of plants’ extracts. 

Hyperlipidemia in rats may be induced by 

trixton-X-100 (polyoxyethylene octyl phenyl 

ether or octyl phenol ethoxylate) a non-ionic 

surfactant [C14H22O (C2H4O6)], which 

interferes  with uptake of plasma lipids 

(Williamson et al., 1996; Triton-X-100, 2008; 

ANNON 2008, Sodipo et al., 2011b). It has 

been shown that intravenous injection of 

nonionic detergents such as triton WR-1339 

(polymeric p-iso-octyl polyoxyethylene 

phenol) in experimental animals, results in a 

progressive increase in the concentration of 

lipids in the blood (Otway and Robinson, 

1967). In the experiment that would be 

described, triton-X-100 was administered 

orally to the rats and not parenterally like 

triton-WR1339 because the pilot study 

revealed that 400mg/kg of the triton-X 

administered intraperitoneally (i.p.) to 30 rats 

in the first day killed all of them probably 

indicating high osmotic fragility and altered 

red blood cell (RBC) morphology as to cause 

icterus, leading to the death of the rats. Oral 

administration of the triton however did not 

cause death in the rats (Sodipo, 2009). In 

view of the reported uses of the fruit of this 

plant, especially in hypercholesterolemic and 

hyperlypidemic rats, the present study 

investigated the effect of the aqueous fruit 

extract of S. macrocarpum  on hematological 

parameters in chronic triton-induced 

hyperlipidemic rats to find out if there is 

indeed an association between anemia and 

hyperlipidemia and if the reverse is also true, 

as only the effect of the extract on acute 

hyperlipidemic studies had been carried out 

(Sodipo et al., 2011a).  
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EXPERIMENTAL 

Plant collection and identification. The 

plant material (Solanum macrocarpum 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.  

Extraction. The fruit of S. macrocarpum with 

the calyx removed was air dried and 

pulverized by grinding using pestle and 

mortar. The 2.2 kg of the ground fruit was 

subjected to exhaustive Soxhlet-extraction in 

distilled water at 100 °C to give the extract 

yield of 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.  

Animals. Thirty six (36) male albino rats of 

Wistar strain weighing 160-200 g 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 

growers’ 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 15
th

, 2008 at its 12
th

 

Ethical Committee Meeting).  

Administration of triton and extract. Thirty 

(30) albino rats were made hyperlipidemic by 

feeding them orally (p.o.) for 90 days with 

normal feed diet and triton-X (Sigma 

Chemical Co. St. Louis, MO., USA) at a dose 

of 400 mg/kg in saline suspension from the 

stock concentration of 535g/ml. The thirty six 

(36) rats for the experiment were divided into 

6 groups of 6 animals each. After ninety (90) 

days, twenty five (25) of the rats were 

administered with graded doses of the fruit 

extract. Group I was the negative control and 

it was given normal feed and distilled water 

only. Group two was the positive control and 

it was given normal feed and triton-X with 

distilled water only. Groups 3, 4, 5, and 6 

were administered with geometrical doses 

(25, 50, 100 and 200mg/kg) of the fruit 

extract intraperitoneally (i.p.) from a stock 

concentration of 200mg/ml. After 24, 48 and 

72hrs, respectively of the effect of the extract 

on the hyperlipidemic rats, the hematological 

parameters were determined (Adapted from 

Williamson et al., 1996). Weights were taken 

before being administered with triton-X 

administration and after thirty (30), sixty (60) 

and ninety (90) days of administration.  

Hematological analysis. The estimation of 

the various hematological indices and 

leukocyte response tests were carried out after 

24, 48 and 72 hrs respectively of the effect of 

the extract on the hyperlipidemic rats. At the 

end of the experimental period, blood samples 

were collected from the tail of each of the rats 

by making a cut right through at a region of 

2.0 cm from the tip. The hematological 

parameters determined included red blood cell 

count (RBC), packed cell volume (PCV), 

hemoglobin (Hb) concentration and total 

white blood cell count (WBC). The Wintrobe 

indices: mean corpuscular volume (MCV), 

mean corpuscular hemoglobin (MCH) and 

mean corpuscular hemoglobin concentration 

(MCHC) were also determined. The 

hematological parameters were determined 

using standard procedures (Cole, 1974, 

Schalm et al., 1976; Brown, 1976; Dacie and 

Lewis, 1984). 
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The total leucokyte count, also called 

the total white blood count (WBC) was 

determined using a hemocytometer (Schaim 

et al., 1976; Baker, et al., 1998). The 

differential leukocyte count (DLC) for 

lymphocytes, monocytes, eosinophil, 

neutrophil and basophil was determined using 

standard procedures (Cole, 1974; Schalm et 

al., 1976; Baker et al., 1998).  The percentage 

(%) cell type was calculated as  

Percentage cell type = Number of that cell type ÷ Total 

WBC count 

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 24, 48 and 72 hrs 

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 and Stein, 1986; NIH, 1990) using 

commercial kits, from Fortress Diagnostic 

Ltd, Antrim. 

Statistical analysis. Test of significance 

between control and treatment means were 

carried out by Analysis of Variance 

(ANOVA) using Graph Pad Software (1998).   

 

RESULTS 

Change in body weight. The effect of triton-

X on mean body weight of albino rats fed 

orally with triton-X is shown in Table 1. The 

increase in body weight observed in the rats 

was statistically significant (p < 0.05) when 

compared to day zero in all the groups except 

in Group one. Group one was not 

administered with triton-X throughout the 

period of study. Also, there was a significant 

percentage weight gain (p < 0.05) in the 

hyperlipidemic rats (Groups two-six) when 

compared with Group one which received 

standard diet and water ad libitum. 

Effect of extract on haematological 

parameters. The effect of aqueous fruit 

extract of S. macrocarpum on the 

haematological parameters of hyperlipidaemic 

rats are shown in Table 2. The dose-

dependent increase in PCV was significant (p 

< 0.05) at 24 and 48 hrs of study. There was a 

significant increase in Hb (p < 0.05) with 

increase in extract dose at both 24 hrs and 48 

hrs. The RBC values increased significantly 

(p < 0.05) throughout the period of study with 

increase in extract dose. The WBC dose-

dependently increased on extract 

administration, only at 24 hrs (p < 0.05). The 

MCV decreased significantly (p < 0.05) 

throughout the period of study, whilst the 

MCH increased significantly (p < 0.05). The 

decrease in MCHC was significant at both 48 

and 72 hrs (p < 0.05). The results of the 

differential leucocyte count (DLC) when 

graded doses of the extract were applied on 

hyperlipidaemic rats are shown in Table 3. 

There was no change in the DLC (p > 0.05) 

throughout the period of study i.e. there was 

no change in eosinophil, neutrophil, monocyte 

basophil and lymphocyte count. 

Effect of extract on total cholesterol. The 

effect of the aqueous fruit extract of Solanum 

macrocarpum on total cholesterol of 

hyperlipidaemic rats administered orally with 

triton-X for 90days is shown in Table 4. 

There was a non-significant (P>0.05) increase 

in total cholesterol when compared to the 

positive control with increase in extract dose 

at 24, 48 and 72hrs respectively. The oral 

administration of triton-X resulted in a rise in 

serum cholesterol of rats in the positive 

control group (i.e. those administered only 

Triton-X). 

 

DISCUSSION 

The increase in mean body weight of the rats 

after triton-X administration for 90 days was 

significant (p < 0.05) (Groups two to six), 
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Table 2, whilst Group one fed with normal 

diet was not significant (p > 0.05). The 

percentage weight gain in the hyperlipidaemic 

rats (Groups two to six) was significantly high 

(p < 0.05) when compared to Group one. 

Excessive weight gain (obesity) has been 

implicated in hypertension and ischaemic 

heart disease (Nwanjo et al., 2006). It 

probably suggests that the triton-X had 

induced atherosclerosis as atherosclerosis 

takes three to six months to be induced in rats 

(Williamson et al., 1996). These significant 

(P<0.05) improved values of the RBC and Hb 

are indicative of haematinic and a blood 

enhancer for the fruit of Solanum 

macrocarpum (Sodipo et al., 2009d, 2011a). 

According to Brown (1976), antianaemic 

agents tend to stimulate production of RBC 

and improve the values of Hb. Furthermore, it 

was reported that S. macrocarpum contained 

moderately high iron content, 532.45±7.38 

µg/g (Sodipo, et al., 2008a).  
 

Table 1: Change in mean body weight of male albino rats after being administered orally with Triton-X (400 

mg/kg) for 90 days 

Group 

Mean Body Weight ± S.D. (g) % Increase in 

Mean Body 

Weight 
Days of Treatment 

0 30 60 90 

One* 110.25 ± 10.50
a
 112.50 ± 20.45

a 
114.00 ± 12.51

a
 117.20 ± 15.07

a
 6.30 ± 4.57

a
 

Two 100.20 ± 26.64
a
 135.80 ± 41.26

b
 203.44 ± 52.97

b 
214.20 ± 58.61

b 
113.78 ± 32.37

b 

Three 80.00 ± 17.25
a
 110.20 ± 27.52 163.64 ± 26.93

b
 174.20 ± 15.06

b 
117.75 ± 2.19

b 

Four 99.40 ± 29.19
a
 131.40 ± 41.58

b
 184.80 ± 37.58

b
 216.80 ± 41.05

b 
117.30 ± 11.86

b 

Five 116.60 ± 42.58
a
 129.00 ± 11.92

b 
172.78 ± 17.03

b 
194.80 ± 19.74

b 
67.07 ± 22.84

b 

Six 95.00 ± 20.96
a 

120.40 ± 36.65
b
 192.18 ± 34.03

b 
211.95 ± 33.74

b
 122.11 ± 12.78

b 

Within rows, means with different superscripts are statistically significant (p < 0.05) when compared to day zero (0) 

using one way analysis of variance (ANOVA). 0 day = before triton-X administration  n = 6 rats 

Group One* = Rats fed with normal diet and had free access to water for 90 days but were not administered triton-X 

 

 

Table 2: Effect of the aqueous fruit extract of S. macrocarpum on haematological parameters of hyperlipidaemic 

rats administered orally with triton-X for 90 days  
Hours 

post 
admin 

Group 

Extract 

dose 
(mg/kg) 

PCV  

(%) 

Hb  

(g/100 ml) 

RBC × 106  

(mm3) 

WBC  

(g/100 ml) 

MCV  

(3) 

MCH  

(pg) 

MCHC 

(g/dl) 

Mean ± S.D. 

24 

One -ve control 43.00±1.41a 16.80±0.00a 5.11 ±0.13a 9,150.00±148.49a 8.00±0.23a 2.19±0.29a 0.41±0.01a 

Two +ve control 40.00±0.00b 11.30±0.14b 5.00 ±0.14b 8,650.00±777.82b 8.14±0.35b 1.65±0.06b 0.42±0.00a 

Three 25.00 45.00±5.66b 17.15±0.64b 6.70 ±0.15b 11,000.00±113.14b 6.86±0.70b 2.22±0.09b 0.39±0.01a 

Four 50.00 46.00±5.66b 17.95±1.63b 7.50±1.17b 12,900.00±424.28b 6.78±0.98b 2.24±0.30b 0.39±0.01a 

Five 100.00 46.50±1.41b 18.25±0.35b 8.58±1.52b 13,300.00±141.41b 5.43±0.54b 2.56±0.04b 0.36±0.04a 

Six 200.00 58.50±0.71b 22.00±0.02b 13.63±0.69b 29,150.00±148.49b 4.33±0.27b 3.36±0.10b 0.26±0.01a 

48 

One -ve control 48.00±1.41a 17.85±0.28a 7.65±1.41a 10,450.00±122.33a 6.08±0.07a 2.06±0.21b 0.39±0.01a 

Two +ve control 43.50±0.79b 11.50±0.42b 5.16±0.09b 8.300.00±141.42a 8.43±0.28b 1.63±0.09b 0.36±0.01b 

Three 25.00 50.50±0.71b 18.35±0.35b 7.90±0.14b 14,500.00±424.26a 5.84±0.15b 2.08±0.28b 0.38±0.04b 

Four 50.00 50.50±2.12b 18.80±1.13b 8.75±0.21b 15,900.00±191.42a 5.78±0.38b 2.15±0.08b 0.38±0.01b 

Five 100.00 55.00±1.41b 20.40±0.85b 9.80±0.28b 21,300.00±989.50a 5.62±0.02b 2.16±0.01b 0.36±0.01b 

Six 200.00 56.50±0.71b 22.00±0.00b 13.5±0.70b 26,562.50±795.50a 4.27±0.29b 2.33±0.01b 0.27±0.01b 

72 

One 

Two 
Three 

Four 

Five 
Six 

-ve control 

+ve control 
25.00 

50.00 

100.00 
200.00 

47.501.41a 

46.001.41a 

51.001.41a 

52.001.41a 

54.500.71a 

56.000.00a 

17.001.41a 

11.400.28a 

18.650.78a 

18.752.40a 

19.201.13a 

22.751.77a 

7.88±0.18a 

5.18±0.80b 

8.76±0.37b 

9.50±0.42b 

9.90±0.57b 

12.60±0.59b 

15,300.00495.68a 

9,250.00212.13a 

15,450.00212.13a 

17,100.00141.42a 

25,100.00141.42a 

26,400.00565.69a 

6.220.40a 

8.880.13b 

5.830.60b 

5.820.08b 

5.480.41b 

4.530.09b 

1.940.09a 

1.610.06b 

1.940.09b 

1.970.16b 

2.200.01b 

2.370.16b 

0.380.03a 

0.400.02b 

0.360.06b 

0.360.02b 

0.340.02b 

0.250.00b 

Within columns, means with different superscripts are statistically significant (p < 0.05) when compared to Group I 

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

+ve control = Rats fed with normal feed diet and given triton-X  
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Table 3: Effect of the aqueous fruit extract of S. macrocarpum on differential leucocyte count (DLC) of 

hyperlipidaemic rats administered orally with triton-X for 90 days 

Hours 

post 

admin 

Group 

Extract 

dose 

(mg/kg) 

DLC (%) 

Lymphocyte Neutrophil Eosinophil Monocyte Basophil 

Mean ± S.D. 

24 

One 

Two 

Three 

Four 

Five  

Six 

-ve control 

+ve control 

25.00 

50.00 

100.00 

200.00 

52.500.71
a
 

63.004.24
a
 

52.500.71
a
 

52.500.71
a 

52.500.71
a
 

57.001.41
a
 

27.002.83
a
 

54.500.71
a
 

32.500.71
a
 

37.500.71
a
 

39.000.00
a
 

39.500.71
a
 

4.500.00
a
 

10.500.71
a
 

5.500.71
a
 

5.500.71
a
 

6.000.00
a
 

6.000.00
a
 

1.000.00
a
 

2.500.00
a 

1.000.00
a 

1.500.71
a 

2.000.00
a 

2.500.71
a
 

2.000.00
a 

4.500.71
a 

2.500.71
a 

2.500.71
a 

3.000.00
a 

3.000.00
a
 

48 

One 

Two 

Three 

Four 

Five  

Six 

-ve control 

+ve control 

25.00 

50.00 

100.00 

200.00 

28.500.71
a
 

65.004.24
a
 

54.001.41
a
 

55.001.41
a 

56.502.12
a
 

59.001.41
a
 

27.004.24
a
 

52.000.70
a
 

35.001.41
a
 

36.500.70
a
 

40.502.12
a
 

52.500.71
a
 

5.000.00
a
 

11.001.41
a
 

5.001.41
a
 

5.500.71
a
 

5.600.71
a
 

6.500.71
a
 

1.001.00
a
 

2.500.71
a 

1.500.71
a 

1.500.71
a 

2.500.71
a 

3.000.41
a
 

1.500.71
a 

5.500.71
a 

2.000.00
a 

2.500.71
a 

3.500.71
a 

4.001.41
a
 

72 

One 

Two 

Three 

Four 

Five  

Six 

-ve control 

+ve control 

25.00 

50.00 

100.00 

200.00 

29.001.41
a
 

75.501.41
a
 

52.500.71
a
 

54.001.41
a 

55.001.41
a
 

58.500.71
a
 

23.001.41
a
 

51.001.41
a
 

33.502.12
a
 

35.002.12
a
 

35.001.41
a
 

38.501.41
a
 

2.500.71
a
 

11.502.12
a
 

5.500.71
a
 

6.001.41
a
 

6.002.83
a
 

7.500.71
a
 

0.000.00
a
 

2.500.71
a 

0.500.71
a 

0.500.71
a 

1.000.00
a 

1.500.71
a
 

1.000.00
a 

4.500.71
a 

1.500.71
a 

2.000.00
a 

2.001.41
a 

3.500.71
a
 

Within columns, means with different superscripts are statistically significant (p < 0.05) when compared to Group I 

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

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

 

Table 4: Effect of the aqueous fruit extract S. macrocarpum on total cholesterol of hyperlipidemic rats administered 

orally with Triton-Z for 90 days 

Hours 

post 

admin  

Group  Extract dose  

(mg/kg) 

Total Cholesterol 

(mmol/L) 

Mean ± S.D.  

24 One  -ve control  1.70±0.28
a 

Two  +ve control   2.40±0.29
a
 

Three  25.00 2.15±0.64
a
 

Four  50.00 2.10±0.57
a
 

Five  100.00 2.35±0.07
a
 

Six  200.00 1.35±0.07
a
 

48 One  -ve control  1.70±0.14
a
 

Two  +ve control   2.55±0.07
a
 

Three  25.00 2.50±0.14
a
 

Four  50.00 1.50±0.07
a
 

Five  100.00 1.45±0.07
a
 

Six  200.00 1.25±0.35
a
 

72 One  -ve control  1.90±0.14
a
 

Two  +ve control   2.40±0.50
a
 

Three  25.00 2.20±0.28
a
 

Four  50.00 2.20±0.42
a
 

Five  100.00 1.70±0.14
a
 

Six  200.00 2.35±0.07
a
 

Within columns, mean with the same superscripts are not statistically significant (P>0.05) when compared 

to Group I (-ve control),  -ve control = Rats fed with normal feed diet and had free access to water.  

+ve control = Rats fed with normal feed diet and given triton-X 
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The presence of iron therefore could have 

contributed to the observed improvement of 

hematological parameters. Also the anemia in 

kittens which was positively correlated with 

the severity of hyperlipidemia was reduced by 

administration of iron and low fat diet (Gun-

Moore et al., 1997). The increase in the 

hematological parameters in this study was 

also due to the activities of the chemical 

constituents of the plant. Saponins, found in 

the extract (Sodipo et al., 2008a) are known 

to hydrolyse and produce saponins which may 

be steroid or triterpene (Eghianruwa, 2002). 

Shapiro and Greenfield (1987) reported the 

stimulatory effect of steroid on bone marrow 

resulting in increased erythropoiesis. Initial 

phytochemical studies revealed the presence 

of the steroidal nucleus and saponins in the 

aqueous fruit extract of S. macrocarpum 

(Sodipo et al., 2008a). Of interest however, is 

the fact that when serum was analysed at 24 

and 48 hrs (that the aqueous fruit extract was 

in the rats), the Hb and RBC were all 

significantly increased when compared with 

the negative control (Table 2). The increase in 

RBC was corroborated by the pattern of PCV 

which also increased significantly at 24 and 

48hrs, since these parameters are in direct 

relationship (Nwafor, 1998; Sodipo et al., 

2009d, 2011a). This is probably an indication 

that the maximal haematinic effect was 

attained at 48hrs. The RBC values in the 

positive control group (i.e. the rats that 

received only Triton-X but no extract) were 

the least throughout the period of study when 

compared to those that were administered 

graded doses of the extract. This implies that 

the Triton had probably altered the 

morphology of the RBCs and also increased 

their osmotic fragility which in turn may lead 

to icterus. The result of this study agrees with 

that of Hall et al., (2000) who observed 

increased RBC osmotic fragility and altered 

RBC morphology in cats that received 250 

mg/kg Triton WR 1339 in which one of them 

developed icterus and died 5 days later. The 

degree of anemia in kittens was positively 

correlated with the severity of the 

hyperlipidemia (Gun-Moore et al., 1997). It 

was regenerative in nature and also had some 

features of iron deficiency anemia. It is 

possible that hyperlipidemia and changes in 

lipid metabolism could result in erythrocyte 

fragility and hemolysis (Alleman, 1990). 

Also, increased levels of cholesterol lead to 

coronary artery disease and haemolytic 

jaundice (Mukherjee, 1988; Odutola, 1992). 

These results of the Wintrobe indices 

buttressed the fact that the aqueous fruit 

extract of Solanum macrocarpum has 

antianaemic effect on the atherosclerotic rats. 

The MCV and MCH values decreased 

significantly (P<0.05) with increase in extract 

dose in the atherosclerotic rats throughout the 

period of study. This does not confirm that 

there was anaemia because red cell indices 

cannot bake the place of direct observation of 

RBC which increased significantly (P<0.05) 

throughout the period of study. The MCHC 

also increased significantly at 48 and 72hrs 

relative to the negative control (P<0.05). 

These results buttressed the fact that the 

aqueous fruit extracts of Solanum 

macrocarpum has antianaemic effect on 

atherosclerotic rats. The administration of 

graded doses of S. macrocarpum extract 

significantly stimulated increased production 

of WBC (p<0.05) on chronically induced 

hyperlipidemic rats. This could be a possible 

stimulation of the immune defence system 

(Kashinath, 1990; Abdulrahman, 2004 as 

occurred in the hypercholesterolemic rats 

(Sodipo et al., 2009d) and acute triton-

induced hyperlipidemic rats (Sodipo et al., 

2011a). 

Furthermore, reports have shown that 

persistent antigen load in the body results in 

lymphocytosis (Schalm et al., 1976: Biu, 

2007; Abdulrahman et al., 2010, Sodipo et 

al., 2010d; 2011a). The antigenicity of the 
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extract may in part be due to the presence of 

tannins (Evans, 2002) which are found in the 

plant (Sodipo et al., 2008a). 

The changes in differential leukocyte 

count (DLC) – the lymphocyte, neutrophil, 

eosinophil, monocyte and basophil did not 

show change (P>0.05) when compared to the 

control in the atherosclerotic rats with 

increase in extract dose, probably implying 

non-stimulation of the immune system.  

Cholesterol is the main lipid found in blood, 

bile and brain tissue (Sood, 2006). Increased 

levels of cholesterol are associated with 

coronary heart disease (CHD), 

hyperprothrombinemia, diabetes, cirrhosis 

and various liver diseases (Odutola, 1992; 

Iweala and Okeke, 2005; Sodipo et al., 

2009d). In the present study, the decrease in 

serum total cholesterol, though not 

significant, is in agreement with the 

hypocholesterolemia recorded with the 

aqueous stem bark of Paustinystalia yohimbe 

(K. Schum) and P. macroceras (Perre ex 

Bielle) in male Wistar rats (Jacks, 2004) and 

as reported with the fruit of S. melongena L., 

S. gilo Radii and S. macrocarpum which were 

fed with diet-rich food (1 % cholesterol plus 

groundnut oil) (Odutola et al., 2004; Sodipo 

et al., 2009c) and acute triton-induced 

hyperlipidemic rats (Sodipo et al., 2011a). 

The aqueous fruit extract of S. macrocarpum 

could probably ameliorate the occurrence of 

coronary heart disease by lowering 

cholesterol level in the rats administered 

triton-X to make them hyperlipidemic. The 

phytochemistry revealed that the fruit of S. 

macrocarpum contains alkaloids (Sodipo et 

al., 2008a). Reports have shown the Solanum 

alkaloids to be solanidine and solasodine 

(Sodipo et al., 2009d). The steroidal alkaloids 

are said to be responsible for lowering 

hyperlipidemia (Sodipo et al., 2008a, 2009c). 

Furthermore; saponins as found in this plant 

(Sodipo et al., 2008a) are cholesterol-

lowering agents (Cheeke, 1971). Thus the 

fruit of S. macrocarpum may probably be 

used in the treatment of hyperlipidemia as 

claimed in traditional medicine. 

 

CONCLUSION 
It can be concluded that the improved 

hematological prameters (Hb, RBC, and 

PCV) observed in the chronically induced 

herlipidemic rats after administration of the 

aqueous fruit extract of Solanum 

macrocarpum probably suggests a beneficial 

effect, suggesting that the plant could 

probably be used as an antianaemic agent.  
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